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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 55 9 


SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. 


As used herein: 


1. Life support devices or systems are those which (a) are 2. A critical component is any component of a life support 
intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason- 
or sustain life, and whose failure to perform, when ably be expected to cause the failure of the life support 
properly used in accordance with instructions for use device or system, or to affect its safety or effectiveness. 


provided with the product, can be reasonably expected 
to result in significant injury to the user. 
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INTRODUCTION 


SGS-THOMSON’s dedicated video product range is now so extensive that it has been 
necessary to divide the databook into two volumes: one for power devices and graphic 
circuits and one for signal devices. Application notes for video products have been 
gathered together in the video products Application Manual. 


Volume 1, Signal Processing Products, covers chroma and video ICs, single-chip 
processors, video switch matrices and other signal level parts. In this area the company 
specializes in offering complete solutions all of the [Cs needed for a specific TV or 
monitor chassis type and gives special attention to the basic solutions. Much of the 
knowhow in this field has been gained in the demanding Asia/Pacific market for the 
cost effective aspect, and in western Europe for PAL/SECAM multistandard design, 
placing SGS-THOMSON in a very strong position in the emergent East European 
market the new frontier in consumer electronics. 


Volume 2, Power & Graphics Products, covers power ICs such as deflection boosters 
and sound channels, plus other ICs for graphics monitor deflection applications. In the 
monitor market SGS-THOMSON is the recognized world leader; in fact today 7 out of 
10 monitors produced in the world include SGS- THOMSON ICs. Power ICs in general 
are a traditional specialty of the company, which began producing monolithic power 
amplifiers in the 60’s and has remained at the forefront of power technology develop- 
ment ever since. 


With these two volumes SGS-THOMSON Microelectronics proposes a dedicated 
video product range that satisfies virtually every need in television, monitor, VCR and 
related applications. And if you don’t find the product you are looking for in these 
volumes contact the nearest SGS-THOMSON office; it may be that the product you 
want is included in other books covering micros, memories, standard ICs or discretes. 


The Video Products Application Manual is part of the comprehensive technical support 


offered by SGS-THOMSON’s Video Division to make application design fast and 
productive. This support also includes PC design aids and evaluation boards. 
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TYPICAL CONFIGURATION 
BLOCK DIAGRAMS 


TYPICAL CONFIGURATION BLOCK DIAGRAMS 


PAL CTV WITH PERI-TV PLUG 


REMOTE CONTROL 
TRANSMITTER 
M3004/5 


INFRARED 
PREAMPLIFIER 
TDA8160 


SOOOUUUUU UU 
Spat et tt ee 
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VHF - UHF 
TUNER 


HORIZONTAL 
OUT STAGE 
BUS508A 


SMPS 
TEA2261 


TEA2262* 


TELETEXT 
SAA5231 + SDA5243 
SDA5343 / STV5343 


MICROCONTROLLER 


ST63xx 


VIDEO & SOUND IF 
+ AV SWITCHES 


TDA8222* 


HORIZONTAL 


, HV PROCESSOR 


DRIVER 
TDA8140 


DUAL VOLTAGE 
REGULATORS 


WITH DISABLE 
TDA813x 


* Under development 
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TYPICAL CONFIGURATION BLOCK DIAGRAMS 


PAL/SECAM MONOSOUND CHASSIS 


REMOTE CONTROL 
TRANSMITTER 
M3004/5 


TELETEXT 
SAA5231 
$DA5243, /H 


INFRARED 
PREAMPLIFIER 
TDA8160 


MICROCONTROLLER 
ST63xx 


AUDIO 
OUTPUT 


PER! TV 


909,999,888 8 8 8s oe ee eee eee eee ete eee 
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VHF - UHF 
TUNER 


VIDEO 
PROC 
TEAS652* 


CHROMA 
DECODER 
TEA5640 


VIDEO & SOUND IF 
TDA8213 


VIDEO OUTPUT 
TEA5101 


+ VIDEO & SOUND 
SWITCHES 
TDA&222° 


HORIZONTAL 
OUT STAGE 
DISCRETE 


H/V PROCESSOR 
+ VERTICAL OUT 
TDA8218* 


DUAL VOLTAGE 
REGULATORS 
WITH DISABLE 

TDA813x 


SMPS 
TEA2261 
TEA2262* 


* Under development 
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TYPICAL CONFIGURATION BLOCK DIAGRAMS 


MULTISTANDARD MID-RANGE CTV 


REMOTE CONTROL 
TRANSMITTER 
M3004/5 


TELETEXT 
SAA5231 


+ 
SDA5243 
SDA5343 
STV5343 


AUDIO 
PROCESSOR 


DUAL FM AUDIO 


DEMODULATOR ha MATRIX 
+ STEREO DECODER TEA6420 


TDA7302/7304 


INFRARED 
PREAMPLIFIER 
TDA8160 


MICROCONTROLLER (°) YIC 
ST9OROX (*) YIC 


PERI TV 


VIDEO & CHROMA 
PROCESSORS 
TEAS640 + TEAS040 


VIDEO & SOUND IF VIDEO SWITCH 
TDA8120 + TDA8124 TEA2114/24 
TDA8123* + TDA4445 TEA6415 


VHF - UHF 
TUNER 
TEA8805* 


VERTICAL 
DEFLECTION 
TDA8170/72/78/79 


H/V PROCESSORS & 
S MPS CONTROLLEA 
TEA2028/29/2128/30* 


HORIZONTAL 
DRIVER 
TDA8140/TDA8143 


HORIZONTAL 
OUT STAGE 
BU508A 


DUAL VOLTAGE 
REGULATORS 


E/W CORRECTION 
TDA4950/8145 
TDA8146/TEA2031 


WITH DISABLE 
TDA813X 


* Under development 
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TYPICAL CONFIGURATION BLOCK DIAGRAMS 


PAL/SECAM CTV WITH PERI-TV PLUG 


REMOTE CONTROL TELETEXT 
TRANSMITTER SAA5231 + SDA5243 
M3004/5 SDA5343 / STV5343 


aE a MICROCONTROLLER #1 »,| AUDIO 
PREAMPLIFIER [g—e| “COVONTROLLEN fione » 
= aAnieo ST63xx OUTPUT 
: e) 
| @) 
| | PERI TV 
HatotaeTeSatatatatetetare"eTaeaeneneete"ereretetatetatetere’s’s weterete eerste tate tatata tattle ete er eee erates ete na ataratatet ears eete eterereteretetatatatatetate” O 
OsD 
NT Sew 
VHF - UHF VIDEO'S SOUND IF VIDEO & CHROMA VIDEO OUTPUT 
TUNER Te ee CneS PROCESSOR TEA5101 


TDA8222* 


A 
| STV 2110* 


H/V PROCESSOR 


HORIZONTAL HORIZONTAL 
OUT STAGE DRIVER 


BUS508A TDA8140 


DUAL VOLTAGE 
REGULATORS 

WITH DISABLE 

TDA813x 


SMPS 
TEA2261 
TEA2262* 


* Under development 
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TYPICAL CONFIGURATION BLOCK DIAGRAMS 


BLACK & WHITE TV 


TUNING SYSTEM 


M491 
M494 


VHF - UHF 
TUNER 


S.M.P.S. 
TEA2019 


SOUND CHANNEL 
TDA3190 
TDA8190 


VIDEO IF VIDEO OUTPUT 
TDA2541 BF456 


HORIZONTAL H/V PROCESSORS & 
OUTPUT VERTICAL DEFLECTION® 
BU806 TEA2037A 


AYg, BieSotnoone 


LOW-COST PAL CTV 


REMOTE CONTROL 
TRANSMITTER 
M3004 


INFRARED 
PREAMPLIFIER 
TDA8160 


MICROCONTROLLER 
ST63xx 


orate 


VIDEO & SOUND IF 
TDA8213 


+ VIDEO & SOUND 
SWITCHES 
TDA8222* 


HORIZONTAL 
OUT STAGE 
DISCRETE 


DUAL VOLTAGE 
REGULATORS 
WITH DISABLE 

TDA813x 


SMPS. 
TEA2019 


* Under development 
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TYPICAL CONFIGURATION BLOCK DIAGRAMS 


AUDIO 
OUTPUT 


tata tat tatan satan et hiiaaterete erste en taeveatatihcnatctwtee stat ca 


i OSD 
PAL DECODER + VIDEO OUTPUT 
VIDEO PROCESSOR DISCRETE 


TDA8217 


Mute 
A 


H/V PROCESSOR 
+ VERTICAL OUT 
TDA8214/8215 
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TYPICAL CONFIGURATION BLOCK DIAGRAMS 


MONOCHROME LOW-COST MONITOR 


FROM 
P.C. 


INTERFACE VIDEQ DRIVER 
UNIT DISCRETE 


HORIZONTAL 
DEFLECTION 


HORIZONTAL 
AND: 
VERTIGAL 
PROCESSOR 
TEA2037A 
or FEA2117 


S.M.P.S. 
TEA2018A 
or TEA2019 


re Ayy Besoltomanes 


TYPICAL CONFIGURATION BLOCK DIAGRAMS 


MID- & HIGH-END VCR 


PERI | 
TELEVISION 
PLUGS 


NICAM 
DECODER 
TDA8204+05* 


AUDIO 
PROCESSOR 


DECODER 


TDA8199 


VIDEO / SOUND 


DUAL CARRIER | INTERFACE , ee - 
PLAYBACK / 
STEREO DEMODULATOR 


PLAYBACK / 
RECORD 
AUDIO AMP 
LOW SPEED 


— “<> MONO SOUND 


RECORD 
HI-F] AUDIO 


TEA5S712 


HI-Fl SOUND 


—E 


PLAYBACK / 


IF vineGy RECORD 
VIDEO 
VHF/UHF} _| TDA8120+8124 AND MATRIX CHROMINANCE ae E ee 
TUNER TDA4443 TEAG414A eRpeEScon ——. 
TDA8192 TEA2114 TEA5703 
TDA8212 TEAG415A TEA5S704 


TELETEXT DECODER 


SAA5231 
SDA5243 
SDA5343 
STV5343 


CTRL R/P AMP 


uC INTERFACE 
TDA8118 


ours ST9ORX 
Ltda ee CAPSTAN MOTOR 
TDA4601 
VOLTAGE REGULATORS hee LOADING MOTOR 
TEA7605/10/85 
TDA8136 / 37/38/39 
| DRUM MOTOR 
RC RC CLOCK 
TRANSMITTER PREAMPLIFIER M8716B 
M3004LAB1 TDA8160 REEL MOTOR 
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TYPICAL CONFIGURATION BLOCK DIAGRAMS 


MID-RANGE COLOR MONITOR 


FROM 
P.C. 


INTERFACE [> 
UNIT ad 


VIDEQ DRIVER § 
TDAS920 19202 


HORIZONTAL 
DEFLECTION 
EW 
TDAS46 


VERHCAL 
PROGESSOR 


HORIZONTAL 
_ PROCESSOR 
TDA1180P 


S.M.P.5. 
TEA2264 
or TEA2019 


TDA1675A 
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TYPICAL CONFIGURATION BLOCK DIAGRAMS 


MONOCHROME LOW-COST MONITOR 


FROM 
P.C. 


VIDEO DRIVER 
' TDA9201 
HORIZONTAL 
DEFLECTION 


INTERFACE 
UNIT 


HORIZONTAL 
PROCESSOR 
TDA1180P 


sync. 


S.M.P.S. 
FEA2018A 
or TEA2019 


VERTICAL 
PROCESSOR 
TDA1175 


YZ BEBalecrone 


TYPICAL CONFIGURATION BLOCK DIAGRAMS 


SELF-ADAPTIVE MULTIFREQUENCY COLOR MONITORS 


FROM 
P.C. 


INTERFACE 
UNIT 


VIDEO DRIVER 
FDA9201 


HORIZONTAL 
PROCESSOR 
TDA9101 


HORIZONTAL 
DEFLECTION 


FAW 
TDA8146 


VERTICAL 
PROGESSOR 
TDAQ301 


o.MP.S. 
TEA2261 
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TYPICAL CONFIGURATION BLOCK DIAGRAMS 


MEDIUM HIGH-END COLOR MONITOR 


FROM 
P.C. 


INTERFACE #2 VIDEO DRIVER 
UNIT _ TDA9201 


HORIZONTAL - HORIZONTAL 
PROCESSOR DEFLECTION 
TDAQTO2 .. 

_ EW 
TDA8146 


S.MP.S. 
TEA2261% 


(TEAS170) 


VERTICAL 
PROCESSOR 
FDA8t79FS 
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AVS08 
AVS10 
AVS12 
IMSA113 
L272/M 
L272D 
L2720/2/4 
L2726 
L6232A 
L6243/D 
L6603/04 
L6605 

M206 
M491B 
M494 
M708/A 
M708L 
M709/A/710/A 
M709L/710L 
M3004AB1 
M3004LAB1 
M3005AB1 
M3005LAB1 
M3006LAB1 
M8716B 
M145026/7/8 
SAA5231 
SDA5243/H 
SDA5343 
STV1389AQ 
STV1601A 
STV1602A 
STV2100 
STV3300 
STV5343 
STV8438 
STV62,63 


ALPHANUMERICAL INDEX 


Type Page 
Number Number 


Automatic Voltage Switch 

Automatic Voltage Switch 

Automatic Voltage Switch 

Image Coding Device 

Dual Power Operational Amplifier 

Dual Power Operational Amplifier 

Low Drop Dual Power Operational Amplifier 
Low Drop Dual Power Operational Amplifier 
Brushless Motor Driver 

Voice Coil Motor Driver 

Smart Card Interface 

Smart Card Interface 

PLL TV Microcomputer Interface 
Single-Chip Voltage Tuning System 
Single-Chip Voltage Tuning System 

PCM Remote Control Transmitter 

PCM Remote Control Transmitter 

PCM Remote Control Transmitter 

PCM Remote Control Transmitter 
Remote Control Transmitter 

Remote Control Transmitter 

Remote Control Transmitter 

Remote Control Transmitter 

Remote Control Transmitter 

Clock Calendar With Serial I°C Bus 
Remote Control Encoder/Decoder Circuit 
Data Slicer for Teletext Processor 
Computer-Controlled Teletext Decoder 


Computer-Controlled Teletext Decoder 
Cable Driver for Digital Transfer 

Serial Interface Transmission Encoder 
Serial Interface Transmission Decoder 
PAL Luma-Chroma & Deflection Processor 


Image Pre-Post Processing Device 
Computer-Controlled Teletext Decoder 
Image Pre-Post Processing Device 
Programming Manual 
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49 
55 
61 
73 
79 
83 
91 
95 

103 

113 

121 

129 

143 

159 

181 

189 

197 

207 

217 

225 

933 

O41 

249 

257 

263 

275 

287 

319 

349 

357 

375 

397 

399 

407 

444 

453 
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Type 
Number 


$1T6326/27/28 
$1T6356/57/58 


$1T6340/6342/ 
6344/6346 


$1T6385/6386 
6387/6388 


$T6391/93/94 
95/96/99 


ST6398 
STS0R40 
ST90R50 
TDA1180P 
TDA1190Z 
TDA2540/41 
TDA2593 
TDA3190 
TDA3562A 
TDA4190 
TDA4433 
TDA4443 
TDA4445A/B 
TDA7273/D 
TDA7300 
TDA7302 
TDA7306 
TDA7318 
TDA8102B 
TDA8118D 
TDA8120B 
TDA8123A 
TDA8124 
TDA8128 
TDA8160 
TDA8162 
TDA81 85! 
TDA8190 
TDA8191 
TDA8192 
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ALPHANUMERICAL INDEX 


Page 
Number 


8 Bit HCMOS MCUs for TV Frequency and Voltage Synthesis 
With OSD 


8 Bit LOW MCUs for TV Frequency & Voltage Synthesis With OSD 


8 Bit MCUs for TV Voltage Synthesis With OSD 
8 Bit HCMOS MCUs for TV Frequency Synthesis With OSD 


On Screen Dysplay 

8/16 Bit Romless MCU With EEPROM 

8/16 Bit Romless MCU With BANKSWITCH 
Horizontal Deflection Processor 

TV Sound Channel 

Video IF With AFC 

Horizontal Deflection Processor 

TV Sound Channel 

PAL/NTSC One-Chip Decoder & Video Processor 
TV Sound Channel 

Signal Identification Circuit and AFC Interface 
Multistandard Video IF 

Multistandard Sound IF 

Stereo Cassette Playback System 

Digital Control Stereo Audio Processor 

Digital Control Stereo Audio Processor 

Digital Control Stereo Audio Processor 

S-Bus Controlled Audio Processor 

H/V Processor for TTL V.D.U 

Control Head Playback & Record Amplifier and Signals Interface 
Multistandard Video and Sound IF System 
Multistandard Video IF System 

Multistandard Video IF Interface 

Sync. Separator and Video Signal Identification 
Infrared Remote Control Receiver 

Infrared Remote Control Receiver 

Horizontal & Vertical Deflection Processor 

TV Sound Channel With DC Control! 

TV Sound Channel With DC Control 
Multistandard AM & FM Sound IF 
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ALPHANUMERICAL INDEX 


Type Page 
Number Number 


TDA8196 
TDA8199 
TDA8213 
TDA8214A 
TDA8215A 
TDA8217 
TDA8218 
TDA8222 


TDA9102B/C 


TEA1014 
TEA2014A 
TEA2028B 
TEA2029C 
TEA2114 
TEA2124 
TEA2128 
TEA2130 
TEA5040 
TEA5114A 
TEA5S115 
TEA5116 
TEA5640E 
TEA5640F 
TEA5652 
TEA5701 
TEA5702 
TEA5703 
TEAS704 
TEAS712 
TEA6414A 
TEA6415B 
TEA6420 
TEA8805 
UAA4000 


Audio Switch & DC Volume Control 

Stereo Amplifier & DC Volume Control for TV 

Video & Sound IF System 

Horizontal & Vertical Deflection Circuit 

Horizontal & Vertical Deflection Circuit 

PAL Decoder & Video Processor 

Horizontal & Vertical Deflection Circuit 

Video and Sound IF System With Video and Sound Switches 
H/V Processor for TLL V.D.U. 

Video & Audio Switch 

Video Switch 

Color TV Scanning and Power Supply Processor 

Color TV Scanning and Power Supply Processor 

Large Bandwidth Video Switch 

Large Bandwidth Video Switch 

Color TV Scanning and Power Supply Processor 

Color TV Scanning Processor 

Bus-Controlled Video Processor 

RGB Switch Circuit 

5 Channel Video Switch 

5 Channel Video Switch 

PAL/SECAM/NTSC 3.58/NTSC 4.53 Decoder 
PAL/SECAM Decoder 

Wide Band Video Processor 

3 Channel Large Band Head Amplifier for VCR 
Advanced Playback & Record 2-Head Amplifier for VCR 
Advanced Playback & Record 3-Head Amplifier for VCR 
Advanced Playback & Record 4-Head Amplifier for VCR 
Advanced FM Audio Playback & Record Amplifier for VCR 
Bus-Controlled Video Mairix Switch 

Bus-Controlled Video Matrix Switch 

Bus-Controlled Audio Matrix Switch 

1.38 GHz PLL and Prescaler Circuit 

PCM Remote Control Transmitter 
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SELECTION GUIDE 


SELECTION GUIDE 


For detailed information on products referred to in the selection guide but not included 
as datasheet in this book, please refer to the databook indicated in column "DB" 


SGS-THOMSON DATABOOKS 


DBP ORDER CODE 
| a |4BITMCUFAMILYET94000 = eC —“‘“CSCOC#C#@d#:S#@D@®BEET940OST/A 

|b | 8BITMCUFAMILIESEF6801/0405 CC —~“‘CSCSC*C#d‘Cé@OB®GXXXST/V 
| d | AUDIOPOWERandPROCESSING ICs —(iti‘“‘;*™*C~C~C~C~CS DADRA. 
|e |AUTOMOTIVEPRODUCTS———“‘CSOCSC*CWDBAMOOTIVEST/V 
|g | CB12000SERIESSTANDARDCELLS — —“‘CSNCOC#C#C#*d‘COBC@’‘STIAN 
| i |CMOSBSERIES —“‘“O;OSCOCOCOCOCOC#C(NWTCCOC(#dDBGMOSBST/1 
| j |CMOSLINEAR—“‘“CSSC*™*~*~C~CSCSCSCSCCS BKCMOOSLIN/AGDOD 

| | |HIGHSPEEDCMOSt—“‘(‘CSNCOCOC*C(WBBHSSCMOOSST/1 
INDUSTRIAL and COMPUTER PERIPHERAL ICs 
|-o |INDUSTRYSTANDARDANALOG ICs —C—“‘CSN™CO#COCC#4d‘#@UBSTANDANAST/1 | 
|p |ISB12000SERIESCONTINUOUSARRAYS—C“‘“C;™SC‘*dCOOWBSSB|VT 
| q | 1ISB9000 SERIES CHANNELLESSLOGIC ARRAYS ss —C—“‘CSC*'CO@UISBOA 
|s |LINECARDICs — ———“‘CSCCDBLINGARDST/1 
| y |POWERBIPOLARTRANSISTORS — —C—i—“‘“*C*C*C*C*C*C*C~C~C BBP’ 
DBPOMODULEST/1 
|aa|POWERMOSDEVICES —C—“i‘“;C™*S*C™C~C~C~CCC_ DBPOWERRMOSSST/1 
|ab |PROTECTIONDEVICES ee —is—~“‘(‘SNCOCOC#C#C#C#C#COC#C‘#d:COBRROTECSTA 
DBRFST/1 

[ad |SMALLSIGNALTRANSISTORS —C—i“‘“‘CS™SC™*C*C#(S@DBSMSIGST/1 

|ae |STANDARDCELLLIBRARY es s—“‘CSNCCOC*C‘DASTACELU2 
}ag|ST8MCUFAMILY  —— —“‘CSC™C*™*C*™*C‘C SG{STSTM 
| ai [THEGRAPHICSDATABOOK se C—C—‘“‘CSCC*C*C#C#dC 7QTRNGQOQOO 
| aj | THEL4970SWITCHINGREGULATORIC FAMILY ss SSSSSCBKLGQOFAIOGB9 — 
|_al_| THE TRANSPUTER DEVELOPMENT ANDigSYSTEMSDATABOOK | 72TRN21900— 
|an |THYRISTORS&TRIACS —C—“‘(SSCCC##CCCC*CUDBBTHYTRIACSTN 
| ao | VIDEOPRODUCTPOWER&GRAPHICS SSS DBPOMGGRRAASST/1 

pap |Z8MCUFAMILY st tsts~“‘“‘C‘SCOC*#C#C#C#C#C#C#C#C#C#C#”r;S@BKZ@@®SELEC/O28O Cd 
| aq |Z80MIGROPROCESSORS FAMILY C—C~“‘*‘“*C*C@BZVOSTAN SC 


ZENER, SCHOTTKY & RECTIFIER DIODES DBDIODEST/1 


NOT INCLUDED IN CURRENT DATABOOKS, CONTACT YOUR NEAREST SGS-THOMSON SALES OFFICE 


*¥ 


ole 
= 
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SELECTION GUIDE 


DEFLECTION - ICs 


VERTICAL DEFLECTION 
TDA1170D | Vertical Deflection System DIP16 ao 


TDA1170N 
TDA1170S 


FINDIP 
FINDIP 


Vertical Deflection System 
Vertical Deflection System 


ao 
ao 


TDA1175 Low-noise Vertical Deflection System FINDIP ao 
TDA1670A _ | Vertical Deflection System MULTIWATT15 ao 
TDA1675A _ | Vertical Deflection System MULTIWATT15 ao 
TDA1770A | Vertical Deflection System DIP20 ao 
TDA1771 Ramp Generator & Vertical Output SIP10 ao 
TDA1872A | Vertical Deflection System MULTIWATT15 ao 
TDA2170 Vertical Deflection Output Stage MULTIWATT11 ao 


TDA2270 
TDA8170 
TDA8170A 


DIP16 
HEPTAWATT 
HEPTAWATT 


Vertical Deflection Output Stage 
Vertical Deflection Output Circuit 
Vertical Deflection Output Circuit 


aod 
aod 
ao 


TDA81 72 Vertical Deflection Output Circuit HEPTAWATT ao 
TDA8172A Vertical Deflection Output Circuit HEPTAWATT ao 
TDA8173 Vertical Deflection Output Circuit DIP16 ao 
TDA8174 Ramp Generator & Vertical Output MULTIWATT11 ao 


TDA8175 Vertical Deflection Output Circuit HEPTAWATT ao 


TDA8176 Vertical Deflection System MULTIWATT15 ao 
TDA8178FS | Vertical Deflection Output Circuit HEPTAWATT ao 
TDA8178S |} Vertical Deflection Output Circuit HEPTAWATT ao 
TDA8179FS | Vertical Deflection Output Circuit HEPTAWATT ao 
TDA8179S _ } Vertical Deflection Output Circuit HEPTAWATT ao 


TDA9302 Vertical Deflection Output Circuit CLIPWATT8 ao 


HORIZONTAL DRIVER 
TDA8140/A_ | Horizontal Deflection Power Driver POWERDIP (8+8) ao 
TDA8143/A | Horizontal Deflection Power Driver SIPS ao 
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DEFLEGTION ICs (Cont'd) 
HORIZONTAL AND VERTICAL DEFLECTION PROCESSORS 


Type 


TDA1180P Horizontal Deflection Processor DIP16 


TDA2593 Horizontal Deflection Processor DIP16 

TDA8102B H/V Processor for TTL V.D.U. DIP20 

TDA8128 Sync. Separator and Video Signal Identification DIP8/MINIDIP 
TDA8185l H/V Deflection Processor DIP24 

TDA8214A | H/V Deflection Circuit POWERDIP (16+2+2) 


TDA8215A ‘| H/V Deflection Circuit POWERDIP (16+2+2) 


TDA8218 H/V Deflection Circuit POWERDIP (16+2+2) 
TDA9102B/C | H/V Processor for TLL V.D.U. 1125 

TEA2028B Color TV Scanning and Power Supply Processor | DIP28 

TEA2029C =| Color TV Scanning and Power Supply Processor | DIP28 

TEA2037A H/V Deflection Monitor DIP16 

TEA2117 H/V Deflection Monitor MULTIWATT15 
TEA2128 Color TV Scanning and Power Supply Processor | SDIP24 


TEA2130 DIP20 


EAST/WEST CORRECTION 


TDA4950 E/W Correction Circuit DIP8/MINIDIP 
TDA8145 E/W Correction Circuit (Square Tube) DIP8/MINIDIP 
TDA8146 E/W Correction Circuit (Universal) DIP14 
TEA2031A | E/W Correction Circuit DIP8 


Color TV Scanning Processor 


DEFLECTION TRANSISTORS 


r Dissipation @ - IB2 Baael 

ype age 

Number @ 16 KHz Packages OB 
(W) 


BU406 TO -220 
BU406 H 7 5 |0. TO -220 


BU408 ; TO -220 

BU806 * . ; ; : TO -220 

BU806 FI * ; ISOWATT 220 

BU807 * : : : TO -220 

BU807 FI * ; : ' ISOWATT 220 

BU808FI * , ISOWATT 218 
* Darlington 


e Typical Value 
A Also Ideal for SMPS 
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DEFLECTION TRANSISTORS (Cont'd) 


VcE(sat) @lc Ip eer 
Packages ao 
W) 
; : ao 


ISOWATT 218 

TO -220 ao 
ISOWATT 218 ao 
ISOWATT 218 ao 
ISOWATT 218 ao 
ISOWATT 218 ao 
ISOWATT 218 ao 
ISOWATT 218 ao 
ISOWATT 218 ao 
ISOWATT 218 ao 
ISOWATT 218 ao 
ISOWATT 218 

TO -218 

TO -218 

TO -3 

TO -3 


BU808DFI * 
BU810 * 
BUH313 & 
BUH313D 
BUH315 «A 
BUH315D 
BUH417 
BUH515 A 
BUH515D 
BUH517 
BUH517D 
BUH715 « 
BUH1015TaA 
BUH1215TA 
SGSF664 
SGSF665 


* Darlington 
e Typical Value 
A Also Ideal for SMPS 


5 
7 4 
5 3 
5 3 
5 3 
) 3 
7 4 
8 S) 
8 5 
8 ts) 
8 5 

7 
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The Fastswitching BUH Series is a new family of high voltage Bipolar Transistors fully dedicated to TV and 
Monitor application. Their switching performance coupled with a new style of characterization make then 
ideal for horizontal deflection in most standard and high definition displays. 


DEFLECTION DIODE 


; High Voltage Diode for Horizontal Deflection ; 
BSe ro Circuits for High-End Monitors and TV TOSeeONG ry 
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CHROMA 
CHROMA VIDEO CIRCUITS 


TDA3562A PAL/NTSC One-Chip Decoder & Video Processor 
TDA8217 PAL Decoder & Video Processor 

TEA5040 Bus-controlled Video Processor 

TEA5640E PAL/SECAM/NTSC 3.58/NTSC 4.53 Decoder 
TEA5640F PAL/SECAM Decoder 
TEA5652 Wide Band Video Processor 


ee HIGH "a OUTPUT STAGE 


| | p  eseription Page/DB 
TDA8153 RGB Video Output Amplifier MULTIWATT15 

TEA5S1I01A RGB Video Output Amplifier MULTIWATT15 ao 
VIDEO CHROMA & DEFLECTION PROCESSOR 


Type 


STV2100 PAL Luma-Chroma & Deflection Processor SDIP30 


INTERMEDIATE FREQUENCY (IF) 
VIDEO IF CIRCUITS 


TDA2540/41 Video IF System With AFC 
TDA4443 Multistandard Video IF 
TDA8123A Multistandard Video IF System 


SOUND IF CIRCUITS 


TDA1190Z TV Sound Channel FINDIP 
TDA3190 TV Sound Channel DIP16 891 ae 
TDA4190 TV Sound Channel DIP20 909,d 


TDA4445A/B Multistandard Sound IF DIP16 935 

TDA8190 TV Sound Channel With DC Control DIP20 1047,d 
TDA8191 TV Sound Channel With DC Control DIP20 1059,d 
TDA8192 Multistandard AM & FM Sound IF DIP20 1065,d 
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INTERMEDIATE FREQUENCY (IF) (Coni’d) 
VIDEO AND SOUND IF 


Type ae 


TDA8120B Multistandard Video and Sound IF System DIP24 
TDA8124 Multistandard Video IF Interface DIP20 
TDA8213 Video & Sound IF System DIP20 


TDA8222 ae & Sound IF System With Video and Sound Swit- | SDIP24 
ches 


VIDEO AND SOUND SWITCHES 


TDA8196 Audio Switch & DC Volume Control DIP8/MINIDIP 1069,d 
TDA8199 Stereo Amplifier & DC Volume Control for TV DIP8/MINIDIP 1075,d 
TEA1014 Video & Audio Switch DIP14 1129 
TEA2014A Video Switch DIP8/MINIDIP 1137 
TEA2114 Large Bandwidth Video Switch DIP8/MINIDIP 1163 


TEA2124 Large Bandwidth Video Switch DIP8/MINIDIP 1167 
TEA5114A RGB Switch Circuit DIP16 1199 
TEA5115 5 Channels Video Switch DIP18 1205 
TEA5116 5 Channels Video Switch DIP18 1217 
TEA6414A Bus-Controlled Video Matrix Switch DIP20 1305 
TEA6415B Bus-Controlled Video Matrix Switch DIP20 1315 
TEA6420 Bus-Controlled Audio Matrix Switch SDIP24 1323 


REMOTE CONTROL 


M708/A PCM Remote Control Transmitter DIP20 


M708L PCM Remote Control Transmitter DIP20 
M709/A/710/A | PCM Remote Control Transmitter DIP24-DIP28 
M709L/710L PCM Remote Control Transmitter DIP24-DIP28 
M3004AB1 Remote Control Transmitter DIP20 
M3004LAB1 Remote Control Transmitter DIP20 
M3005AB1 Remote Control Transmitter DIP20 
M3005LAB1 Remote Control Transmitter DIP20 
M3006LAB1 Remote Control Transmitter DIP16 
M145026/7/8 Remote Control Encoder DIP16, SO-16 
TDA8160 Infrared Remote Control Receiver DIP8/MINIDIP 
TDA8162 Infrared Remote Control Receiver DIP14 


UAA4000 PCM Remote Control! Transmitter DIP18 


ky SSNs 


31 


SELECTION GUIDE 


TUNING SYSTEMS 
VOLTAGE SYNTHESIS 


M491B Single-Chip Voltage Tuning System 143 
M494 Single-Chip Voltage Tuning System 
TDA4433 Signal Identification Circuit and AFC Interface 


FREQUENCY SYNTHESIS 


Type inti 
M206 PLL TV Microcomputer Interface DIP28 129 
TEA8805 1.3 GHz PLL and Prescaler Circuit DIP18, SO-20L 1327 


VIDEO RECORDER CIRCUITS 


Type be Ane 


M8716B Clock Calendar with Serial 1?C BUS DIP8/MINIDIP 
SO-20 


Control Head Play-Back & Record Amplifier and Signal 
Interface 


TDA8118D 


TEA5701 3 Channels Large Band Head Amplifier for VCR SO-20 
TEA5702 Advanced Playback & Record 2-Head Amplifier for VCR | SO-20 
TEA5703 Advanced Playback & Record 3-Head Amplifier for VCR | SO-20 
TEA5704 Advanced Playback & Record 4-Head Amplifier for VCR | SO-20 


TEA5712 coateee FM Audio Play Back & Record Amplifier for | SO-16 


TELETEXT DECODER 


SAA5231 Data Slicer for Teletext Processor DIP28 
SDA5243/H Computer-Controlled Teletext Decoder DIP40 
SDA5343 Computer-Controlled Teletext Decoder DIP40 
STV5343 Computer-Controlled Teletext Decoder DIP40, SDIP42 


ky7 S65 THOMSON 
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SWITCH MODE POWER SUPPLY 


TDA4601/B Switch Mode Power Supply Controller SIP9, DIP(8+8) 
TEA2018A Current Mode SMPS Controller DIP8/MINIDIP 
TEA2019 Current Mode SMPS Controller DIP14 
TEA2164 Primary SMPS Controller (Slave) DIP16 
TEA2260/61 Primary SMPS Controller (Slave) DIP16 
TEA2262 Primary SMPS Controller (Slave) DIP16 
TEA5170 Secondary SMPS Controller (Master) DIP8/MINIDIP 


DIP14, 


GRAPHIC CIRCUITS 


Se = 


EF9345 HMOS2 Single-Chip Semi-Graphic Display Processor | DIP40, PLCC 44 ao 
EF9367 MOS Graphic Display Processor (GDP) DIP40 
TS9347 Single-Chip Semi-Graphic Display Processor DIP40, PLCC44 
TS68483 HMOS2 Advanced Graphic & Alphanumeric Controller |} PLCC68 


INMOS GRAPHIC CIRCUITS 


a ran 


IMS G171 High Performance CLUT 35, 50 DIP28 


IMS G176/176L | High Performance CLUT 40, 50, 66, (80) DIP28,PLCC32, 
PLOC44 


PLCC32 
PGA84,CQFP100 
CQFP100 

PGA132 


IMS G177 
IMS G300C 
IMS G332 
IMS G364 


Low Power CLUT 

Colour Video Controller 
Colour Video Controller 
Colour Video Controller 


50 
85, 100, 110 
85, 100, 110, (135) 
85, 100, 110, (135) 
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DIGITAL SIGNAL PROCESSING DEVICES 


Data 
Type aT Military 


IMSA100-17 | 1 Dimensional Filter / Convolver, 32 a 68-272 PGA84 | m_| 
IMSA100-21 | 1 Dimensional Filter / Convolver, 32 Taps| 21 | 80-320 PGA84 
IMSA100-30 | 1 Dimensional Filter / Convolver, 32 Taps] 30 [120-480] No | PGA84 


IMSA121 


r 
Bi 
‘ 


IMAGE CODING DEVICES 
Type a Data Rate 

Discrete noe Transform Processor (DCT) 
8 x 8 Pixel Block Size Operation 
DCT, IDCT, Filter, Transpose Operation 20 PLOC44 a 
Post-Adder, Pre-Substractor 
Discrete Cosine Transform Processor (DCT) DIP4o, 

STV3200 are Pixel Block Size Operation From 4 x 4 to 16 x 16 PLCC44 
Pixels 
Discrete Cosine Transform Processor (DCT) 

STV3208 8 x 8 Pixel Block Size Operation 20/27 | DIP40 m 
Zig-Zag Scan of Coefficients 
A ahal eae Haale : 
Block Matching, full Search Algorithm 

S113220 -8/+7 displacements PECCES 
8 x 8 to 16 x 16 Pixel Block Size Operation 
Programmable - Length Digital Delay Line 

IMSAI13 Variable Length 5-1317 Cycles pucoss | 61m | 

IMAGE PRE-POST PROCESSING DEVICES 
Type ae Data Rate 

2 Dimensional ee / aes 
21x1or7x3Kerme 

IMSA110 3 Delay Lines 20 PGA100 m 
Back-end Processor 
Filter and Dematrixing Chip 

STV3300 Y, U, V to R, G, B Converter PLOCS2 
Triple 8-Bit D/A Converter 
Voltage Outputs 70 SHRINK/ 441m 
Internal Voltage Reference SDIP42 ; 
External Analog Inputs With Switching Capability 


STV8438 
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AUDIO POWER AMPLIFIERS 


TDA1904 
TDA1905 
TDA2006 
TDA2007 
TDA2007A 
TDA2009 
TDA2009A 
TDA2030 
TDA2030A 
TDA2040 
TDA2050 
TDA2051 
TDA2052 
TDA2822 
TDA2822D 
TDA2822M 
TDA2824 
TDA2824S 
TDA7231A 
TDA7233/D 
TDA7233S 
TDA7245 
TDA7246 
TDA7250 
TDA7262 


4W Audio Amplifier 

5W Audio Amplifier + Mute 

12W Audio Amplifier 

6+6W Stereo Amplifier 

6+6W Stereo Amplifier 

10+10W Quality Stereo Amplifier 
10+10W Quality Stereo Amplifier 
14W Hi-Fi Audio Amplifier 

18W Hi-Fl Audio Amplifier 

20W Hi-Fi Audio Amplifier 

28W Hi-Fi Audio Amplifier 

40W Hi-Fi Audio Amplifier 

65W Hi-Fi Audio Amplifier, With Mute/Stand-By 
Dual 1.7W Amplifier 

Dual 1 W Amplifier 

Dual 1W Amplifier 

Dual 1.7W Amplifier 

Dual 1.7W Amplifier 

1.6W Audio Amplifier 

1W Audio Amplifier + Mute 

1W Audio Amplifier + Mute 

5W Audio Amplifier 

10W Audio Amplifier + Mute and Stand-By 
Hi-Fi Dual Driver 

20+20W High-Quality TV Amplifier 


PREAMPLIFIERS AND AUDIO PROCESSORS 


Type ioti 


TDA7273 
TDA7300 


TDA7302 
TDA7306 
TDA7318 


Stereo Cassette Playback System 
Digital Control Stereo Audio Processor 
Digital Control Stereo Audio Processor 
Digital Control Stereo Audio Processor 
S-Bus Controlled Audio Processor 


ky7 Schone 


POWERDIP (8+8) 
POWERDIP (8+8) 
PENTAWATT 
SIP9 

SIP9 

MULTIWATT 141 
MULTIWATT 11 
PENTAWATT 
PENTAWATT 
PENTAWATT 
PENTAWATT 
PENTAWATT 
HEPTAWATT 
DIP16 

SO-8 
DIP8/MINIDIP 
POWERDIP (12+2+2) 
SIP9 
DIP8/MINIDIP 
MINIDIP, SO-8 
SIP9 

POWER DIP (9+9) 
HEPTAWATT 
DIP20 
MULTIWATT11 


SO-16 
DIP28, SO-28 
DIP28 
DIP28 
DIP28, SO-28 
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VOLTAGE REGULATORS 


Type 


L4901A Dual 5V Regulator With Reset HEPTAWATT 
L4902A Dual 5V Regulator With Reset and Disable HEPTAWATT 
L4903 Dual 5V Regulator With Reset and Disable DIP8/MINIDIP 
L4904A Dual 5V Regulator With Reset DIP8/MINIDIP 
L4905 Dual 5V Regulator With Reset and Disable HEPTAWATT 
TDA81 34 Dual Voltage Regulator With Disable (+5.1V, +12V) HEPTAWATT 
TDA8135 Dual Voltage Regulator With Disable (+5V, Adjustable) HEPTAWATT 
TDA8136 Dual Voltage Regulator With Disable (+12V) HEPTAWATT 
TDA8137 Dual Voltage Regulator With Disable & Reset (+5.1V) HEPTAWATT 


TDA8138 Dual Voltage Regulator With Disable & Reset (+5.1V) SIP , 
HEPTAWATT 


TDA8139 Dual Voltage Regulator With Disable & Reset (+5.1V) SIP9 

TEA7605 Low Dropout Voltage Regulator (+5V) TO -220 
TEA7610 Low Dropout Voltage Regulator (+10) TO -220 
TEA7685 Low Dropout Voltage Regulator (+8.5) TO -220 


AUTOMATIC VOLTAGE SWITCH 


Type 


Automatic Mains Selector (110/220V AC) for SMPS < 200W| TO -220AB 
Automatic Mains Selector (110/220V AC) for SMPS < 300W| TO -220AB 
Automatic Mains Selector (110/220V AC) for SMPS < 500W| TO -220AB 


HIGH CURRENT SWITCHING REGULATORS 


L4960 2.5A Power Switching Regulator HEPTAWATT 
L4962 1.5A Power Switching Regulator HEPTAWATT,(12+2+2) 
L4963 1.5A Power Switching Regulator DIP18,(12+3+3) 

L4972A 2A Power Switching Regulator ea (16+2+2), 
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MOTOR CONTROLLERS 


Type ae 


L272D Dual Power Operational Amplifier SO -16 
L272/M Dual Power Operational Amplifier DIP8/MINIDIP 


L2720/2/4 Low Drop Dual Power Operational Amplifier POWERDIP (8+8), 
MINIDIP, SIP9 


L2726 Low Drop Dual Power Operational Amplifier SO -20 
L6232A Brushless Motor Drivers PLCC28, PLCC44 
L6243/D Voice Coil Motor Drivers SO -20, PLCC44 


LED DISPLAY DRIVERS 


M5450/51 LED Display Driver DIP40, PLCC44 
M5480 LED Display Driver DIP28 
M5481 LED Display Driver DIP20 
M5482 LED Display Driver DIP20 


SPECIAL FUNCTIONS 


L6603/04 Smart Card Interface DIP28, PLCC28 

L6605 Smart Card Interface POWERDIP (12+2+2) 
L6720/21 Minitel Interface POWERDIP (16+2+2 
STV1389AQ Cable Driver for Digital Transfer QFP32 
STV1601A Serial Interface Transmission Encoder PGA37 
STV1602A Serial Interface Transmission Decoder PGA37 


~——— 


PROTECTION DEVICES 


Type 


SM4T 400W/1ms Expo - Uni and Bidirectional Surface 
Mount Devices 


600W/ims Expo - Uni and Bidirectional Surface 
Mount Devices 


1500W/1 ms Expo - Uni and Bidirectional 
Surface Mount Devices 


Transil Array 


SM6T 


SM15T 
TH6PO4T 
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EEPROMS 


| Capacity | Organization | _Bustype | PartNumber | Package [Power Supply| Remark” | DB 
oom [owe eres ee | de 
MICROWIRE |ST93CO6M* PSO8 5V W 
Heed bee oe frome! sensed noel ol RE 
or 
128x8 SERIAL | MICROWIRE |ST93C46AM* |PSO8 5V 
1K Bits | 64x16 SERIAL | MICROWIRE |ST93CS46B” 5V Write Protection Feature 
MICROWIRE |ST93CS46M* Write Protection Feature 
MICROWIRE |ST93CS47B* Write Protection Feature 
MICROWIRE |ST93CS47M” Write Protection Feature 
MICROWIRE |ST93CS56B” Write Protection Feature 
MICROWIRE |ST93CS56M* Write Protection Feature 


MICROWIRE |ST93CS56ML” Write Protection Feature 


= 


128x16 SERIAL 


MICROWIRE |ST93CS57B” 2,5V Write Protection Feature 

MICROWIRE |ST93CS57M* 2,5V Write Protection Feature 

MICROWIRE |ST93CS57ML” 2,5V Write Protection Feature 
2K Bits | 256x8 SERIAL ST24C02AB* 4,5 to 5,5V 


ST24C02AM* 4,5 to 5,5V 


ST25C02AB* 2,5 to 5,5V 
iC ST25C02AM* 2.5 to 5,5V 
4K Bits | 512x8 SERIAL FC ST24C04B* 4,5to5,5V_ | Write Protection Feature 


ST24C04ML* 4,5to5,5V_ | Write Protection Feature 
ST25C04B* 2,5to5,5V_ | Write Protection Feature 
ST25C04ML* 2.510 5,5V_ | Write Protection Feature 


ST24C08B* 4,510 5,5V_ | Write Protection Feature 


ZSZftzzi/2 SStFIEZESESESBSEIE 22282 


2 
All products are available in 3 temperature ranges 
Suffix x =1: 0°C to 
Suffix x = 3 : -40°C to 125°C 
Suffix x =6:-40°C to 85°C 
e User defined size of memory section protected against write. 


eC 

ee 

I-C 

8K Bits | 1024x8 SERIAL ee: 
70°C 


TIMEKEEPER 


Capacity Bus Type oe Packages} Power Supply Remake Page/DB 
64x8 4 Vpp 4.5V to 5.5V| RTC With 
512 Bits | SERIAL REAL ITC MK41T56 | PDIP8 VBat 2.4V to Software 
TIME CLOCK 3.6V Calibration 


Note: Operating Temperature, 0°C to 70°C 


kyy S8Scinemosce 
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MICROCONTROLLERS 


Type 


ST62, 63 


$1T6326/27/28/ 
$1T6356/57/58 


ST6340/42/44/46 


ST6385/86/87/88 


$1T6391/93/94/95/ 
96/99 


ST6398 
ST90R40 
ST90R50 


Programming Manual 


8 Bit HCMOS MCUs for TV Frequency and DIP40, DIP48, 
Voltage Synthesis With OSD SDIP42 


8 Bit Low Cost MCUs for TV Frequency & DIP28, DIP40 
Voltage Synthesis With OSD 


8 Bit MCUs for TV Voltage Synthesis With OSD | SDIP42 


8 Bit HCMOS MCUs for TV Frequency SDIP42 
Synthesis With OSD 


On Screen Display DIP20 
8/16 Bit Romless MCU With EEPROM PLCC68 
8/16 Bit Romless MCU With Bankswitch PLCC84 


Kyy BRSctnoesanes 2 


DATASHEETS 


At 


kyz 3GS THOMSON AVS08 


AUTOMATIC VOLTAGE SWITCH (SMPS < 200W) 


CONTROLLER 


= 50/60Hz FULL COMPATIBILITY 

= INTEGRATED VOLTAGE REGULATOR 

= TRIGGERING PULSE TRAIN OF THE TRIAC 
=» PARASITIC FILTER 

= LOW POWER CONSUMPTION 


TRIAC re 

# HIGH EFFICIENCY AND SAFETY SWITCHING * 

=» UNINSULATED PACKAGE : AVSO8CB 

=» INSULATED PACKAGE (2500Vrms) : p B 
AVSO8CBI a Toe 

Von -~ +500 V (Plastic) (Plastic) 

= IT(RMS) : 5A 

DESCRIPTION PIN CONNECTION 


The AVSO8 kit is an automatic mains selector 
(110/220V AC) to be used in SMPS < 200 W. It is 
composed of 2 devices : 


¢ The Controller is optimized for low consumption 
and high security triggering of the triac. When 
connected to Vss, the mode input activates an 
additional option. If the main power drops from 
220V to 110V, the triac control remains locked to 
the 220V mode and avoids any high voltage spike 
when the voltage is restored to 220V. 
When connected to Vpp, the mode input desacti- 
vates this option. 


¢ The TRIAC is specially designed for this applica- 
tion. An optimization between sensitivity and dy- 
namic parameters of the triac gate highly reduces 
the losses of supply resistor and allows excellent 
immunity against disturbances. ASOAVS08-01 


January 1991 Ed: 1A 1/5 
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AVS08 
BLOCK DIAGRAM 


AVS1BCP08 AVS08CB 
Eye ee : ea = : : or 


AVSO8CBI 


A2 


OSCIIN ,J2 
5 [osetia | 
OSC/OUT 


AS0AVS08-02 


ABSOLUTE MAXIMUM RATINGS 
CONTROLLER AVS1BCP08 


Supply voltage 
| / O voltage Vss - 0.5 
I/O current 
Storage Temperature | -60 =| +150 | °c | 


T Operating Temperature code "C" 0 +70 °C 
mae saa - 40 + 105 


TRIAC AVSO8CB / AVSO8CBI T, = +25°C (unless otherwise specified) 


Symbol Parameter 


RMS on-state current AVSO8CB | Toc = 100°C 
IAMS) 3 5 A 
(360° conduction angle) 
AVSO8CBI | Tc=95°C 
Non repetitive surge peak on-state current 70 A 
eas (T, initial = 25°C ) 65 


Repetitive 9 
f = 50Hz 


Critical rate of rise of on-state current (1) 


Tstg Storage Temperature 
T, Junction Temperature Range 
) 


(1) Gate supply :lg=100mMA — di/dt = 1Aqus 
(2) T; = 125°C 


2/5 . 
—__—_—_—+_———— hyp 385, THonson 
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0 
Non 00 


Repetitive 


AVS08 


THERMAL RESISTANCES 
TRIAC AVSO08CB / AVSO8CBI 


ami [mmr |e | 
Rth qc) DC | Junction-to-case for DC °C/W 
Rth (-c) AC °C/W 

DC GENERAL ELECTRICAL CHARACTERISTICS 

TRIAC AVSO8CB / AVSO8CBI 


Parameter 


lm=7A tp=10ms 
Vorm rated Gate open 


* For either polarity of electrode Az voltage with reference to electrode Ai. 


Junction-to-case for 360° conduction angle 
( f = 50Hz) 


Figure 1 :Maximum RMS power dissipation versus RMS on-state current (f = 60HZz). 


P (W) 


AS0AVS08-03 


z 3/5 
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DC GENERAL ELECTRICAL CHARACTERISTICS (continued) 
CONTROLLER AVSi1BCP08 Toper = 25°C (unless otherwise specified) 


Vss (pin 1) (Vreg) Shunt regulator | 10 


Iss (pin 1) (Vreg) 
(@ Vss = 9V) Supply current 


Iss (pin 1) 
(@ triac gate non 
connected) 


F (pin 3) 
(@ R = 91kQ) Oscillator frequency 
(C = 100pF) 


Quiescent current 


On 
3 


KHz 


Peak voltage of detection 
high-threshold 


Peak voltage of detection hysteresis 0.370 


Vm (pin 8) Vth (3) 
3) 


Vu (pin 8) Vh( 


. & 
. os N 
oN —_ 
3 
> 


Typ 

44 

4.25 

0.4 

Zero-crossing detection 410 
30 


(1) Vu (pin 8) Vth (3) | high-threshold i 
Vu (pin 8) Vh (3) Zero-crossing detection hysteresis 
(2) Vrazht (4) Power-on-reset activation threshold Vreg x 0.89 aa ae 
Power-down-reset activation 
(2) Vrazit (4) fhracnold Vreg x 0.55 de 
Vor (Ive = 25mA) 1 V 
one Leakage current (Va = Voo) | uA 


- 10 
0.4 
42 
4.08 
; 95 
; V 4 
Mode (pin 7 Vie ie 0.7 Vreg 


NOTES : 

(1) . This value gives a typical noise immunity on the zero-crossing detectionof 110mV x 1018/18 = 6 20V on the main supply 
(2) : See following diagram 

(3) : Voltage referred to Vss 

(4) . Voltage referred to Vop 


POWER-ON AND POWER-OFF RESET BEHAVIOUR 


Reset 
Undetermined Power-on reset Normal operation power-off Undetermined 
.@t___- JW _________—_—_—. a )|]|?RNRN  aoTwV tO 


O OV 


AS0AVS08-04 


4/5 
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AVS08 


TYPICAL APPLICATION 


_ AVSO8CB | 
option Yop or AVSO8CBI 


AS0AVS08-05 
ORDERING INFORMATION 


AVS08 


CONTROLLER | | TRIAC 


AVS 1B C P08 AVS 08 C B I 


AUTOMATIC AUTOMATIC INSULATED Suffix 


VOLTAGE VOLTAGE 


PACKAGE : SWITCH 
SWITCH DIP 8 


PACKAGE B: 
IDENTIFICATION IDENTIFICATION UNINSULATED TO220 


OPERATING TEMPERATURE : OPERATING TEMPERATURE : 
CG =0/70°C C =0/70°C 
T = -40/ + 105 °C T= -40/ + 105 °C 


A90AVS08-06 


: 5/5 
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| ITA SGS-THOMSON 


MICROELECTRONICS 


AVS10 


AUTOMATIC VOLTAGE SWITCH (SMPS < 300W) 


CONTROLLER 


m 50/60Hz FULL COMPATIBILITY 

m INTEGRATED VOLTAGE REGULATOR 

m TRIGGERING PULSE TRAIN OF THE TRIAC 
m PARASITIC FILTER 

m LOW POWER CONSUMPTION 


TRIAC 


m HIGH EFFICIENCY AND SAFETY SWITCHING 
m UNINSULATED PACKAGE : AVS10CB 

m INSULATED PACKAGE (2500Vrms) : AVS10CBI 
m Vorm = + 600V 

m ltAMs) : 8A 


DESCRIPTION 


The AVS10 kit is an automatic mains selector 
(110/220V AC) to be used in SMPS < 300 W. It 


is composed of 2 devices : 


* The Controller is optimized for low consump- 
tion and high security triggering of the triac. 
When connected to Vss, the mode input acti- 
vates an additional option. If the main power 
drops from 220V to 110V, the triac control re- 
mains locked to the 220V mode and avoids 
any high voltage spike when the voltage is re- 


stored to 220V. 


When connected to Vpp, the mode input de- 


sactivates this option. 


¢ The TRIAC is specially designed for this appli- 
cation. An optimization between sensitivity and 
dynamic parameters of the triac gate highly 
reduces the losses of supply resistor and al- 


lows excellent immunity against disturbances. 


January 1991 Ed: 1A 


Aj A> 


B 
MINIDIP TO220AB 
(Plastic) (Plastic) 


PIN CONNECTION 


AS0AVS10-01 
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AVS10 
BLOCK DIAGRAM 


AVS1ACP08 AVS10CB 
oes cian | anole a or 


AVS10CBI 


- A2. 


OSCIIN ‘fp 
OSC/OUT: 


A90AVS10-02 


ABSOLUTE MAXIMUM RATINGS 


CONTROLLER AVS1ACP08 


a oe ee 
|__Vss__| Supply voltage | -12 | os | 
| Wi/Vo |I/Ovotage ss | | 
I/O current p-40 | +40 | ma 
| Tag [Storage Temperature | 50 | 


T Operating Temperature code "C" 0 +70 
oper ae Ha - 40 +105 


TRIAC AVS10CB / AVS10CBI T, = +25°C (unless otherwise specified) 


, RMS on-state current AVS10CB ee 80°C 
ere (360° conduction angle) 


Non repetitive surge peak on-state current 
( T, initial = 25°C ) 


ee | 


V 
V 
mA 
°C 

C 


AVS10CBI | To=70c | 70°C 


ITSM 


Repetitive 


7 f = 50Hz 
di/dt Critical rate of rise of on-state current (1) 


Non 
Repetitive 


dv/dt * Linear slope up to 0.67 Vprm Gate open = 110°C 
Tstg Storage Temperature -40 + 150 
T Operating Junction Temperature 0 + 110 


V/us 


(1) Gate supply : le =100mA — di/dt = 1Aps * For either polarity of electrode Az voltage with reference to electrode A: 
(2) T) = 110°C 
2/6 
{yz SGS-THOMSON 
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AVS10 


THERMAL RESISTANCES 
TRIAC AVS10CB / AVS10CBI 


emia [remem CdSe 
en 

wees] 88 oy 
isica) ae 
iweiea| a8 | oy 
weca) ae 


Rth yc) DC | Junction-to-case for DC 


Rth q-c) AC | Junction-to-case for 360° conduction angle ( f = 50Hz) 


DC GENERAL ELECTRICAL CHARACTERISTICS 
TRIAC AVS10CB / AVS10CBI 


Symbol Parameter 
| Veo |Vo=Vorm Ru=3.3kQ Pulse duration» 20us | T= 110° | 02 | |v 
| Vm" [i= 11 _ tp = 10ms ieee — 


a ae 
Vorm rated Gate open LA 
T= 10:0 


* For either polarity of electrode Az voltage with reference to electrode Ai. 
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AVS10 


Figure 1: Maximum RMS power dissipation ver- 
sus RMS on-state current (f = 60Hz2). 


1T(AMS) (A) 


AS0AVS10-03 


Figure 3: Non repetitive surge peak on-state 
current for a sinusoidal pulse with 
width : ts 10ms, and corresponding 
value of It. 


ITSM (A) I't (A'S) 


Figure 2: 


a ee 


Correlation between maximum mean 
power dissipation and maximum 
allowable temperatures (Ta and Tc) 
for different thermal resistances 
heatsink + contact (AVS10CB). 


P (W) T case (°C) 


80 


100 


alae oy ENA 
P | tT tT SAL TO 
i a) a CaO 


10 30 60 70 90 110 130 


110 


AVS10CB AS0AVS10-04 


P (W) T case (°C) 


ACI 


= 
aN 
— 
isa 
NIN 
a 
bl 
= 
= 


eRe aeae 
E4728 


LAE ea| | 
PRE a ae 


am) a a a SN 
se SE oe a 


1 
10 30 =: &0 70 80 110 180 


AVS10CBI AS0AVS10-05 


Figure 4: On-state characteristics (maximum 


values). 


ITM (A) 


~AVS10-06 
Tj initial 
25C — 
Tj max ---- 
AQ0AVS10-07 
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DC GENERAL ELECTRICAL CHARACTERISTICS (continued) 
CONTROLLER AVS1ACP08 Toper = 25°C (unless otherwise specified) 


Typ 


Vss (pin 1) (Vreg) Shunt regulator 


ae eo es 
Iss (pin 1) (Vreg) 
(@ Vss = 9V) Supply current 0.4 30 mA 
Iss (pin 1) 
(@ triac gate non Quiescent current 0.7 mA 
connected) 
f (pin 3) 
(@ R = 91kQ) Oscillator frequency 42 44 46 kHz 
(C = 100pF) 
(pi 


Vu (pin 8) Vth (8) Peak voltage of detection high-threshold 4.25 


Vu (pin 8) Vh (3) 


Vo (Ive = 25mA) 


Ve (pin 5) Leakage current (Ve = Vpp) 


NOTES : 

(1) : This value gives a typical noise immunity on the zero-crossing detectionof 110mV x 1018/18 = 6.20V on the main supply 
(2) : See following diagram 

(3) : Voltage referred to Vss 

(4) : Voltage referred to Vop 


POWER-ON AND POWER-OFF RESET BEHAVIOUR 


Reset 


Undetermined Power-on reset power-off Undetermined 


Normal operation 


A90AVS10-08 
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TYPICAL APPLICATION 


sf AVS10CB | 
option~ Yop or AVS10CBI 


\ 


A90AVS10-09 


ORDERING INFORMATION 
AVS10 


CONTROLLER | | TRIAC 


AVS 1A C P08 — 10 C BI 
oat AUTOMATIC | | 
Wen ce ™ | VOLTAGE INSULATED Suffix 


PACKAGE : SWITCH 
ITCH 
SWITC DIP 8 


PACKAGE B: 


IDENTIFICATION IDENTIFICATION UNINSULATED T0220 


OPERATING TEMPERATURE : 
C=0/70°C 
T = -40/ + 105 °C 
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OPERATING TEMPERATURE : 
C = 0/70 °C 
T = -40/ + 105 °C 


AS0AVS10-10 


SGS-THOMSON 
MICROELECTRONICS 


kyz S68 THOMSON AVS12 


AUTOMATIC VOLTAGE SWITCH (SMPS < 500W) 


CONTROLLER 


m 50/60Hz FULL COMPATIBILITY 

g INTEGRATED VOLTAGE REGULATOR 

m TRIGGERING PULSE TRAIN OF THE TRIAC 
m PARASITIC FILTER 


mw LOW POWER CONSUMPTION 

TRIAC 

g@ HIGH EFFICIENCY AND SAFETY SWITCHING Ma, 

gw UNINSULATED PACKAGE : AVS12CB 

@ Vorm = + 600V p B 

m lt(RMs) : 12A MINIDIP TO220AB 
(Plastic) (Plastic) 

DESCRIPTION PIN CONNECTION 


The AVSi2 kit is an automatic mains selector 
(110/220V AC) to be used in SMPS < 500 W. It 
is composed of 2 devices : 


¢ The Controller is optimized for low consump- 
tion and high security triggering of the triac. 
When connected to Vss, the mode input acti- 
vates an additional option. If the main power 
drops from 220V to 110V, the triac control re- 
mains locked to the 220V mode and avoids 
any high voltage spike when the voltage 
comes back to 220V. 

When connected to Vpp, the mode input de- 
sactivates this option. 

* The TRIAC is specially designed for this appli- 
cation. An optimization between sensitivity and 
dynamic parameters of the triac gate highly 
reduces the losses of supply resistor and al- 
lows excellent immunity against disturbances. AS0AVS12-01 
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AVS12 
BLOCK DIAGRAM 


AVS1ACP08 AVS12CB 


ero Crossing 
Detector 


OSC/IN | 
OSC/OUT: 


AS0AVS12-02 


ABSOLUTE MAXIMUM RATINGS 
CONTROLLER AVS1ACP08 


eee | 
|/ 0 voltage 
| +40 | ma | 


Value 


Storage Temperature C 


4 
T Operating Temperature code "C" 0 +70 
oper " T 2 4 ea 105 


TRIAC AVS12CB Tj = 25°C (unless otherwise specified 


) 
Parameter 
RMS on-state current (860° conduction angle) 


0 
Repetitive 
A/us 


Storage Temperature -40 + 150 °C 
Operating Junction Temperature 0 + 110 


+40 
0 


Non repetitive surge peak on-state current 
( T, initial = 25°C ) 


Critical rate of rise of on-state current (1) 


dv/dt * Linear slope up to 0.67 Vprpm Gate open 
Tstg 
Ty, 


(1) Gate supply : Ile =100mMA — di/dt = 1Aps * For either polarity of electrode Az voltage with reference to electrode Ai 
(2) Tj = 110°C 

2/6 OT SGS-THOMSON 
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AVS12 


THERMAL RESISTANCES 
TRIAC AVS12CB 


cd 


Rth y-c) AC | Junction-to-case for 360° conduction angle ( f= 50Hz) 


DC GENERAL ELECTRICAL CHARACTERISTICS 
TRIAC AVS12CB 


Symbol Parameter vague unit 
| Veo __|Vo=Vorm Fi=3.3kQ Pulse duration>2ous | T=1100 | 02 | |v | 


Im=17A tp = 10ms | Taare | | 75 | 


ee a ( 
IpRM Vormrated Gate open A 
Teno |_| 


“ For either polarity of electrode Az voltage with reference to electrode Ai. 
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Figure 1: 


Maximum RMS power dissipation 
versus RMS on-state current 
(f = 60HZ). 


Figure 3: Non repetitive surge peak on state 
current for a sinusoidal pulse with 
width : t< 10ms, and correspondina 
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AS0AVS12-03 


value of It. 
ITSM (A). It (A’8) 
Tj Initlal = 25°C 


ITSM —— 
e 
It 


1 2 5 


A90AVS12-05 


kyy 


Figure 2: Correlation between maximum mean 
power dissipation and maximum 
allowable temperatures (Ta and Tc) 
for different thermal resistances 
heatsink + contact. 


P (W) T case (°C) 


AS0AVS12-04 


Figure 4: On-state characteristics (maximum 
values). 


ITM (A) 


af 
LN ieee SS 


TJ initial 
25°C — 
Tj max ---- 

VTM (V) 


AS0AVS12-06 
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DC GENERAL ELECTRICAL CHARACTERISTICS (continued) 
CONTROLLER AVS1ACP08 Toper = 25°C (unless otherwise prermeceeestere toy 


Symbol Parameter | vate 


Iss (pin 1) (Vreg) 
(@ Vss = 9V) Supply current 


Iss (pin 1) 
(@ triac gate non 
connected) 


Quiescent current 


f (pin 3) 
(@ R= 91kQ) 
(C = 100pF) 


one ma poten] eo [es [ee |v 
Twtine we [te toms | osm | 04 | oan |v 
mynd we) _[emeeomvamamiteies [we [ve | ae | oe 
[atin ne) [esocnsngcnncintyrse |_|» | 0 | ov 
[avai (ronnie | wwosam| | 
pes _forenenenemen {foveal 


Vit 0.3 Vreg 
iii ton 0.7 Vreg ee 
in 5) VoL (lve = 25mA) 650 mV 
a (p ee current ies Vop) +10 LA 


NOTES : 

(1) : This value gives a typical noise immunity on the zero-crossing detection of 110mV x 1018/18 = 6 20V on the main supply 
(2) : See following diagram 

(3) : Voltage referred to Vss 

(4) : Voltage referred to Vop 


Oscillator frequency 


POWER-ON AND POWER-OFF RESET BEHAVIOUR 


Reset 
Undetermined Power-on reset Normal operation power-off Undetermined 


0 OV 


Vreg = Veg- Vpn 


AS0AVS12-07 
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TYPICAL APPLICATION 


AS0AVS12-08 


ORDERING INFORMATION 
AVS12 


CONTROLLER fo alnats 


AVS 1A C P08 AVS 12 C B 


AUTOMATIC AUTOMATIC 


VOLTAGE VOLTAGE 
SWITCH PACKAGE : SWITCH 


DIP 8 


PACKAGE B: 
IDENTIFICATION IDENTIFICATION UNINSULATED T0220 


OPERATING TEMPERATURE : OPERATING TEMPERATURE : 
C=0/70°C C= 0/70 °C 
T = -40/ + 105°C T = -40/ + 105 °C 


AS0AVS12-09 
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kyz 3&5 THOMSON IMSA113 


PROGRAMMABLE - LENGTH DIGITAL DELAY LINE 


FEATURES 
Variable length 5-1317 cycles (latencies of 6—1318) 
Fully cascadable in width and length 
Auto-zeroing of data on length change 
Up to 20 MHz data rate 
Fully static high speed CMOS implementation 
TTL compatible 
Single +5V +10% Supply 
Power dissipation < 250mWatts 
44 pin PLCC package 
PLCC44 
APPLICATIONS 
Image processing 


Audio processing DESCRIPTION 
Enhancment of A100/A110/A121 applications The IMS A113 is a digital Delay line of pro- 


Ghost/echo cancellation grammable length. The device can be set up to de- 
Radar/Sonar Beamforming lay input data from 5 clock cycles up to 1317 clock 
Diaital TV line buff cycles. The delay line can be viewed as a data 

igita we uller queue of prespecified length. On the rising edge of 
Latency equaliser each clock pulse the data word on the Din[8-0] bus 


is placed onto the back of the queue and the data 
word at the front of the queue is placed onto the 
Dout[8-0] bus. Data is thus delayed by a number 
of clock cycles equal to the value present on the 
pins Length[10-0]. 


Length[10-0] —>! 


| i 


notClkEn ——!Control) 9 ———~ 


Variable length delay line 


5 to 1317 stages long 


1/11 
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1 PIN DESIGNATIONS 
System services 


Inout] ===——————s«@Function — i 


mee GND Power Tas em ee and return 
Input clock 


Synchronous input/output 


Fin inut | Fanon 


Din[8-0] Data input port 
Dout[8-0] Data output port 

notCIkEn Enable internal clock 
Length[10-0] Delay line length input port 


Asynchronous input 


[Pin [iwout[—~—~—~sFunction” SSCS 
| In | Output port tristate control 


1.1 System services 

Power 

Power is supplied to the device via the VCC and GND pins. All supply pins must be connected. The supply 
must be decoupled close to the chip by at least one 100nF low inductance (e.g. ceramic) capacitor between 
VCC and GND. Four layer boards are recommended; if two layer boards are used, extra care should be taken 
in decoupling. 

Input voltages must not exceed specification with respect to VCC and GND. 

CLK 

The clock input signal CLK controls the timing of input and the output on the three dedicated interfaces, and 
controls the progress of data through the line delay. Since the IMS A113 is fully static, the clock can be 
stopped in either phase without corrupting data. 


Resetting the device 


The IMS A113 does not have a reset pin. A reset is initiated automatically when power is first applied to the 
device. This reset will be completed once four cycles of CLK have occurred after VCC is valid. 


1.2 Synchronous input/output 

Din[8-0] 

The data input port is sampled on every clock cycle. Data must be valid on the rising edge of CLK. 
Dout[8-0] 


The data output port is driven on the rising edge of CLK. 


kyy SiSattionses 


IMSA113 


notCIkEn 


The notCikEn pin is sampled on the rising edge of CLK. The signal is active low. When it Is inactive the 
device’s internal clock is stopped, thus stopping the progress of data through the line delay. 


Length[10-0] 


The length of the delay line is specified by the binary number present on Length[10-0]. Length[0] is the 
least signifigant bit. The length set will give a latency of Length + 1 after the output data has been clocked 
on the following rising clock edge. For example to achieve a latency of 6 cycles Length[10-0] must be set to 
5. Since Din[8-0] is latched on the rising clock edge when cascading devices for increased length the overall 
latency is the sum of the individual /atencies. 


For a fixed delay Length[10-0] are simply wired to Vdd or Gnd as appropriate. In order to accomodate 
variable delay lengths the Length[10-0] bus is sampled on the rising edge of CLK. When a delay length 
change is detected the line delay is reset. The value on the Din[8-0] bus at the time of the delay length 
change will appear at the Dout[8-0] bus after a period equal to the new delay length. 


When the delay length on Length[10-0] is changed the contents of the delay line are zeroed, excepting the 
three data samples at the front of the queue. At power on the delay length on Length[10-0] is treated as a 
new length. 


The exception to this is changing to the minimum delay length of five cycles, when no zeroing takes place. 
When an illegal delay length (less than 5 or greater than 1317) is programmed no data is taken from the 


Din[8-0] bus. So effectively the Dout[8-0] bus will continue to be zero. The delay lengths from 1984 to 2015 
are used for testing purposes and therefore should not be set. 


Example of a length Change 


If the delay length is changed for example to an xz cycles delay, the status of the delay line immediately after 
the change is shown in the diagram below. 


z Cycles 


| 


1 c a ae: - Zz 7 =i. 2 agra! EE | 
i 
i 


Din[8-0] ———-—> Zeroed Old Data = Dout[8-0] 


ees 


Science serene Ye mrs See A i nt 


(z — 3) Cycles 3 Cycles 


Thus the order of data pushed from the front of the queue immediately following the length change will be :— 
e 3 cycles of original data (including data output as new length latched) 
e z—3 cycles of zeroed data 
e Valid data, beginning with that sampled at the time of the length change 


Refer to the timing diagram, Figure 1, for an example of changing the length to 6. 
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Data after 
LENGTH change 


Data zeroed 


=6 


a) 
oe 
of 
@ O 
Or 
St 
oO 
OZ 
Lu 
_ 


Z fi 
Oo 
: 
k 
oO 
Zz 
Lu 


LENGTH[10-0] 
DOUT[8-0] 


Figure 1 Example of length change 


1.3 Asynchronous input/output 
notOE 
This pin is asynchronous to CLK. The signal is active low. When it is inactive the Dout[8-0] pins are high 
impedance. 
ans (7 SGS-THOMSON 
SSS ae pt rdaleet ad 
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2 ELECTRICAL SPECIFICATION 
2.1 DC electrical characteristics 
Absolute maximum ratings 


Smbe[ Paramore [ts [ots 


DC supply voltage 
Voltage on input and output pins 
Temperature under bias 

Storage temperature 


—1.0 | VCC+0.5 


Power dissipation 

1 All voltages are with respect to GND. = 

2 This is a stress rating only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not implied. Stresses greater 


than those listed may cause permanent damage to the device. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


DC operating conditions 


Symi [Parameter [i [om [We [ Uns [ ots 6 


DC supply Voltage 4.5 5.0 
VCC+0.5 


Input Logic ‘1’ Voltage 2.0 
1 All voltages are with respect to GND. All GND pins must be connected to GND. 


Input Logic ‘0’ Voltage —0.5 
0 


Ambient Operating Temperature 


Notes 


2 Input signal transients 10 ns wide, are permitted in the voltage ranges GND — 0.5 V to GND — 1.0 V 
and VCC + 0.5 V to VCC + 1.0 V. 


3 400 linear ft/min transverse air flow. 


- 5/11 
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DC characteristics 


Sma | Paramser in [ [nis [tes 0 


Output Logic ‘1’ Voltage 2.4 | VCC V lO < —4.4 mA 
Output Logic ‘0’ Voltage 0 0.4 V lOo< 4.4 mA 
Input leakage current (any input) 


Average power supply current 


Notes 
1 All voltages are with respect to GND. All GND pins must be connected to GND. 
2 Under the conditions specified by the DC operating conditions. 
3 VCC = VCC(max), GND < VIN < VCC 


4 This applies with no DC loading on the output pins at 20 MHz and it will be less at slower clock rates 
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2.2 A.C. timing characteristics 
All timings are given for a load of 30pF unless otherwise stated. 


Clock requirements 


Bi a 


Clock Pulse High Width HME 


Clock Pulse Low Width 
1 The clock edges should be monotonic between VIL and VIH. 


Clock Period 
Clock rise time 
Clock fall time 


Notes 


CLK high to Dout Valid 
Dout hold time after CLK 
Din setup time to CLK high 
Din hold time to CLK high 


t DVCH t CHDX 


: 7/11 
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Synchronous control (notClkEn, Length[10-0]) 


tGHcH | notClkEn/Length hold to clock 
tGSCH 


high 
notClkEn/Length setup to clock 
high 


tGSCH t GHCH 


notCikEn 


Length ‘ 


Asynchronous control (notOE) 


Syma 


toeon | notOE to Dout enabled 
toeorF | notOE to Dout high impedance 


Max 
15 
15 


t OEOFF 
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Output load (output turn-off tests) 


Isink Vref Isource 
=ImA =1.5V <=imA 


ky7 SGS;THOMSON 
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3 PACKAGE SPECIFICATIONS 
3.1 44 pin PLCC package 
CaN Tins 
Se ee 
DODDOOOD 
GCOoeosc coo ec 
=~ O7oaoO00 OD O 
ae oe! od et od a! 
tO 
onwsronna Tv 
te ne 


e001 


CLK 70 
notCikEn 8C 


Din[o] 9c 

Din[1] 10c 

Din[2] 110 IMS A113 
VCC 120 44 pin PLCC 


GND 130 top view 
Din[3] 140 
Din[4] 150 
Din[5] 160 
Din[6] 17C 


Din[{7] 19 
Din[8] 200 
notOE 21 
GND 220) 
vec 230 
N/C 240 
Dout[8] 25C 


HoldToGND 180 


_ 
™ © 
—s | 
= 
— sas 
D) 0) 
cc 
® ® 
eae pe | 
NA 
txt 
Pd) 


= 
= 
i) 
wt 
fd 


Dout[7] 260 
N/C 270 


N/C 280 


[139 Length[9] 
138 Length[10] 
[137 Dout[0] 
136 Dout[1] 
1135 Dout[2] 
1134 GND 

1133 VCC 

[132 Dout[3] 
[131 Dout[4] 
(130 Dout[5] 
1129 Dout[6] 


Figure 2 IMS A113 44 pin PLCC J-bend package pinout 


Note 


All VCC pins must be connected to the 5 Volt power supply. 
All GND pins must be connected to ground. 
N/C indicates pin not connected. 


SON 
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Table 1 44 pin PLCC J-bend package dimensions 


PLCC thermal characteristics 


[|Symbol | Parameter SSS: Min. | Nom | Max | Units | Notes | 
[6 JA | Junction to ambient thermal resistance [| Ss «TSC WI 12 | 
Notes 


1 Measured at 400 linear ft/min transverse air flow. 
2 This parameter is sampled and not 100% tested. 
4 ORDERING DETAILS 


The following table indicates the designation of the IMS A113 variants. 


INMOS designation Clock speed | Military/commercial 
IMS A113-J20S Plastic LCC 20 MHz commercial 
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a 


: L272 
ky adi a aia L272M 


DUAL POWER OPERATIONAL AMPLIFIERS 


m= OUTPUT CURRENT TO 1A The high gain and high output power capability 

= OPERATES AT LOW VOLTAGES provide superior performance whatever an opera- 
tional amplifier/power booster combination is 

m SINGLE OR SPLIT SUPPLY required, 

mw LARGE COMMON-MODE AND DIFFER- 


ENTIAL MODE RANGE 


GROUND COMPATIBLE INPUTS oo 


LOW SATURATION VOLTAGE 
m@ THERMAL SHUTDOWN 


The L272 and L272M are monolithic integrated Powerdip (8 + 8) Minidip Plastic 
circuits in powerdip and minidip packages in- 

tended for use as power operational amplifiers in ORDERING NUMBERS: 

a wide range of applications including servo ampli- L272 L272M 
fiers and power supplies, compact disc, VCR, etc. 


ABSOLUTE MAXIMUM RATINGS 


Ve [Supply voltage SSC~C—~—CS~S—SSSCC 

a 

Vi____| Differential input voltage SSSSCSC~—~“~S*~*~*~S~S~iCSC‘“‘ 

ie, DC Output current a Fi 

io. 
5 

| -40 to 85 | 


Peak output current (non repetitive) 


Vs 
Vi 
Vi 
Power dissipation at Tamb = 80°C (L272), Tamb = 50°C (L272M) 
Tcase = 75°C (L272) 
Operating Temperature 


BLOCK DIAGRAM 


Storage and junction temperature 


$-3906N 


$-$929 


L272 L272M 


May 1990 1/6 
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CONNECTION DIAGRAM 
(Top view) 


OUTPUT 1 ]]1 16 |] GND OUTPUT 1! 
s 15 [J GNO SUPPLY voLTAGE |] 2 
14{]GND 
OUTPUT 2 | ae 
GNO 13 |] GND 
GND 


INPUT -2 12 |] GND 


$-S91 
INPUT.2 1111GNO 


L272M 
INPUT«1 10]]GND 


INPUT -1 


$-5905 


L272 


SCHEMATIC DIAGRAM (one only) 


$-5906/1 


THERMAL DATA 


Powerdip Minidip 


Rth j-case Thermal resistance junction-pins max 


*70°C/W 
Rth j-amb Thermal resistance junction-ambient max 


100°C/w 


* Thermal resistance junction-pin 4 
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L272-L272M 


ELECTRICAL CHARACTERISTICS (V, = 24V, Tamp = 25 C unless otherwise specified) 


ee es 
pec | fe fe bw 
12V 


Quiescent drain current 


Input bias current 


Input offset voltage 


a 


Input resistance 


O.L. voltage gain 


Input noise voltage = 20KHz fp we uV 
= f= [= 


Supply voltage rejection 


nono 
I+ 
—_ 
N 
< 


Vo Output voltage swing 


Channel separation 


Thermal shutdown 
junction temperature 


f= 1KHz; R= 102; Gy =30dB 
Vs = 24V 


. 3/6 
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L272- L272M 


Fig. 1 - Quiescent current 
vs. supply voltage 


G-6118 


Fig. 4 -— Output voltage 
swing vs. load current 


Fig. 7 - Channel separation 


vs. frequency 


4/6 


76 


~ 13 


Fig. 2 -- Quiescent drain 
current vs. temperature _ 


ase ee 
Ot |e [e aallbralt chesaleat) deed) ilyeL alt 
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Fig. 5 -- Output voltage 
swing vs. load current 
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Fig. 3 - Open loop voltage 
gain 


Fig. 6 - Supply voltage 
rejection vs. frequency 
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APPLICATION SUGGESTION 
NOTE 


In order to avoid possible instability occurring 
into final stage the usual suggestions for the 
linear power stages are useful, as for instance: 
— layout accuracy; 


L272- L272M 


— A 100nF capacitor corrected between supply 
pins and ground; 


— boucherot cell (0.1 to 0.2uF +192 series) bet- 
ween outputs and ground or across the load. 


Fig. 9 - Bidirectional DC motor control with uP compatible inputs 


Fig. 10 - Servocontrol for compact-disc 
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BEAM PHOTODIODES 
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Fig. 11 - Capstan motor control in video recorders 
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HANDLING 


Vs, = logic supply voltage 
Must be Vso > Vs 
E1, E2 = logic inputs 
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Fig. 12 - Motor current control circuit 
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RS 


36KO 2.5KO 10K 2% Perey 
*< 1%, 
Note: The input voltage level is compatible with L291 (5-BIT D/A converter) 


Fig. 13 - Bidirectional speed control of DC motors. 


2R3 ° R1 
For circuit stability ensure that Ry > oe where Ry = internal resistance of motor. The voltage 
M ce) 
available at the terminals of the motor is Vy = 2 ( V, - Ns ) + IRol. In where IRo! = ea ane 
Rx 


lw is the motor current. 


0.22 He R7 | |ioKa 


10 KO 10KN 


$-5909/ 2 


6/6 Ti - 
S/ A aS THORSON 
78 


Ays sab at L272D 


DUAL POWER OPERATIONAL AMPLIFIER 


PRELIMINARY DATA 


@ OUTPUT CURRENT TO1A cations including servo amplifiers and power 
™ OPERATES AT LOW VOLTAGES supplies, compact disc, VCR, etc. The high gain 

and high output power capability provide supe- 
m SINGLE OR SPLIT SUPPLY rior performance wheatever an_ operational 
™ LARGE COMMON-MODE AND DIFFER- amplifier/power booster combination is required. 


ENTIAL MODE RANGE 
@ GROUND COMPATIBLE INPUTS 
m@ LOW SATURATION VOLTAGE 
# THERMAL SHUTDOWN 


The L272D is a monolithic integrated circuit 


in SO-16 packages intended for use as power ORDERING NUMBER: L272D 
operational amplifier in a wide range of appli- 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Supply voltage 


Input voltage 


Vi Differential input voltage 


DC Output current 
Peak output current (non repetitive) 
Power dissipation at Tease = 90°C 


Vs 
Vi 
Vi 


CONNECTION DIAGRAMS 


Operating Temperature Range 
Storage and junction temperature 


GND 


S~10678 


May 1990 1/4 
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L272D 


SCHEMATIC DIAGRAM (one only) 


“Vs 
O 


$-5904/1 


THERMAL DATA 


Rethj-atumina(*) Thermal resistance junction-alumina max 50 °C/W 


(*) Thermal resistance junctions-pins with the chip soldered on the middle of an alumina supporting substrate measuring 
15 x 20 mm; 0.65 mm thickness and infinite heathsink. 
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ELECTRICAL CHARACTERISTICS (V, = 24V, Tamp = 25 C unless otherwise specified) 


Parameter Test Conditions 


V, = 24V 


Typ Unit 


= 
NO ioe] 
|B 


2 


=| 
> 


Quiescent drain current 


V 


——— 
ee 
ee 
: eee ae 
a 
ptt 


O 


N = 
ol = 
3 7 


fs 


250 


V/us 


Gain-bandwidth product 


ie) 
o 


~~ 
Oo 


0 


A 
— 
N 


R; Input resistance 


x 
+e) 


Gy O.L. voltage gain 


— 
© 
B sa 
< 


en Input noise voltage 
Input noise current B = 20KHz 


f = 1KHz 


N 
o) 
ro) 
UD 
> 


In 
CRR Common Mode rejection 75 


fe?) 
Oo 


SVR Supply voltage rejection 


ao ~ 
ON © 


Vo Output voltage swing 


NO 
NO 
Ea 
on 


° ° aad ommennok 
pe ; - a — 


Channel separation 


d Distortion 


Tsq Thermal shutdown 145 
junction temperature 
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L272D 


Fig. 1 - Quiescent current Fig. 2 -- Quiescent drain Fig. 3 - Open loop voltage 
vs. supply voltage current vs. temperature gain 


G-> 6118 


- 20 ie) 20 40 60 80 Toing (°C) 
Fig. 4 - Output voltage Fig. 5 - Output voltage Fig. 6 - Supply voltage 
swing vs. load current swing vs. load current rejection vs. frequency 


Fig. 7 - Channel separation Fig. 8 —- Common mode 
vs. frequency rejection vs. frequency 
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LOW DROP DUAL POWER OPERATIONAL AMPLIFIERS 


OUTPUT CURRENT TO 1A 


a an ; 
They are particularly indicated for driving, in- 

mw OPERATES AT LOW VOLTAGES ductive loads, as motor and finds applications 
. Ree: eon GEE AKG DIFFER in compact-disc VCR automotive, etc. 

ENTIAL MODE RANGE ; The ae gain and ue output oe capability 
m LOW INPUT OFFSET VOLTAGE ee 
= GROUND COMPATIBLE INPUTS pale oe ier/power booster combination is 
m LOW SATURATION VOLTAGE hes aia 
m@ THERMAL SHUTDOWN 
mw CLAMP DIODE 
m ESD PROTECTION 
m DUMP PROTECTION 
The L2720, L2722 and L2724 are monolithic in- Powerdip Minidip 
tegrated circuits in powerdip, minidip and SIP-9 (8 + 8) Plastic SIP-9 


packages, intended for use as power operational 
amplifiers in a wide range of applications in- 
cluding servo amplifiers and power supplies. 


ORDERING NUMBERS: 
L2720 L2722 L2724 


ABSOLUTE MAXIMUM RATINGS 


Parameter i 
Supply volage 
Peak supply voltage (60ms 


greens sr alintvolene ee 
[Vi | Differential input voltage ——SCSC~S~S~S~S~“~S~CS~S~S 
flo | DC Output current 
ie Peak output current (non repetitive) 


Prot Power dissipation at Tamp = 80°C (L2720), Tamp= 50°C (L2722) 1 W 
Tease = 75°C (L2720) 5 WwW 
Tease = 50°C (L2724) 10 WwW 


Operating Temperature —A0 to 85 
Storage and junction temperature —40 to 150 


$-S$906/ $.$929 


L2720 L2722 L2724 


January 1991 1/7 


L2720/2/4 


CONNECTION DIAGRAMS 
(Top view) 


ouTPuT 14}! 16 |IGNO OUTPUT 1 
\s 15 |]GND SUPPLY VOLTAGE [] 2 
OUTPUT 2 |} 3 141/GND ourpurs 
GND 131] GND 
GND 
INPUT-2 |]5 12 |] GND 
$-591 
INPUT.2 []6 T11}GND 12799 
INPUT+! 10||GND 
INPUT -1 ||GND 
L2724 
$-$905 
L2720 
SCHEMATIC DIAGRAM (one section) 
Ve 


out 


THERMAL 
PROTECTION 


$-9526 


THERMAL DATA 


Powerdip | Minidip 


10°C/W 
70°C/W 


*70°C/W 
100°C/W 


Rth j-case | hermal resistance junction-pins max 
Rth j-amb [Thermal resistance junction-albient 


15°C/W 
70°C/W 


* Thermal resistance junction-pin 4. 
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ELECTRICAL CHARACTERISTICS (v, = 24V, T,,,, = 25°C unless otherwise specified) 
Parameter Test Conditions 
Single supply voltage 


Split supply voltage 


Quiescent drain current 


Input bias current 


Input offset voltage 


O.L. voltage gain 


s 
Oo 


= 1KHz 


Input noise voltage 
= 22Hz to 22KHz 
Input noise current 


Common Mode rejection 


Supply voltage rejection 


VDROP (HIGH) 


Vs = +2.5V to +12V 
VprRop (LOW) 


Channel separation 


Thermal shutdown 
junction temperature 


Ay7, Siteonacmanes 
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L2720/2/4 


Fig. 1 - Quiescent current Fig. 2 - Open loop gain vs. Fig. 3 - Common mode 
vs. supply voltage frequency rejection vs. frequency 
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Fig. 4 - Output swing vs. Fig. 5 - Output swing vs. 
load current (V, = + 5V) load current (V, = + 12V) 
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Fig. 6 - Supply voltage Fig. 7 ~ Channel separation 
rejection vs. frequency vs. frequency 
72 aan 
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APPLICATION SUGGESTION 


In order to avoid possible instability occurring 
into final stage the usual suggestions for the 
linear power stages are useful, as for instance: 
— layout accuracy; 


— boucherot cell (0.1 to 0.2 wF + 192 series) bet- 
ween outputs and ground or across the load. 
With single supply operation, a resistor (1K92) 
between the output and supply pin can be 

— A 100nF capacitor connected between supply Rece ea aD 
pins and ground; 


Fig. 8 - Bidirectional DC motor contro! with uP compatible inputs 


Vs = logic supply voltage 
Must be Vso > Vo 
E1, E2 = logic inputs 


$- 5931/1 


Fig. 9 - Servocontrol for compact-disc 
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LASER 


INTEGRATED 
SIGNAL 
HANDLING 


PHOTODIODES 


3-9475/1 


1 
FOCUSING 
I 
| 
! 

1 


TRACKING 


Fig. 10 - Capstan motor control in video recorders 


ANALOG 
INPUT DIGITAL 


INPUT 


S-9477 


i SGS-THOMSON i ( t—“‘“‘(‘(‘(‘(‘(‘(‘(‘CNC‘*S 7 
IF. MMCROELECTROMICS 


87 


L2720/2/4 


Fig. 11 - Motor current control circuit 
R2* 
Ral 
+) 
0.4710 5%. 
V=0..28Y A 
R3¥ RS 
aes 


36KQO 2.5KO 1OKQO 2% $-5930/1 
*< IY, 


Note: The input voltage level is compatible with L291 (5-BIT D/A converter) 


Fig. 12 - Bidirectional speed control of DC motors. 


See ae 2R3° R1 . 
For circuit stability ensure that Ry > 0 where Rr = internal resistance of motor. The voltage 
Pes Vs 2R3 o Rt 
available at the terminals of the motor is Vy = 2 ( V, - ; ) + IR,|. ly where IR,| mca aa and 
Im is the motor current. Vs ie 
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Fig. 13 - VHS-VCR Motor control circuit 
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L2726 


LOW DROP DUAL POWER OPERATIONAL AMPLIFIER 


OUTPUT CURRENT TO 1A 
OPERATES AT LOW VOLTAGES 
SINGLE OR SPLIT SUPPLY 
LARGE COMMON-MODE AND DIFFER- 
ENTIAL MODE RANGE 

LOW INPUT OFFSET VOLTAGE 
GROUND COMPATIBLE INPUTS 
LOW SATURATION VOLTAGE 
THERMAL SHUTDOWN 

CLAMP DIODE 

ESD PROTECTION 

DUMP PROTECTION 


The L2726 is a monolithic integrated circuit 
in SO-20 package intended for use as power 
operational amplifiers in a wide range of ap- 
plications including servo amplifiers and power 
supplies. 


ABSOLUTE MAXIMUM RATINGS 


‘Differential input voltage 
DC Output current 


Peak output current (non repetitive) 


Power dissipation at Tamp= 85°C 
Operating Temperature 


Tstgr Tj Storage and junction temperature 


BLOCK DIAGRAM 


4=7 


January 71991 


It is particularly indicated for driving inductive 
loads, as motor and finds applications in com- 
pact-disc VCR automotive, etc. 


The high gain and high output power capability 
provide superior performance whatever an opera- 
tional amplifier/power booster combination is 
required. 


(12+ 44+ 4) 


LAST 7 
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L2726 


CONNECTION DIAGRAM 


(Top view) 
+Vs 4 20 OUT 4 
OUT 2 2 19 N.C. 
NG. 3 18 N.C. 
GND 4 417 GND 
GND 5 16 GND 
GND 6 T5 GND 
GND 7 14 GND 
N.C. 8 13 N.C. 
IN 2(-) 9 12 IN 1 (-) 
IN e2 (+) 10 11 IN 4 (+) 


L2726-2. :0IS 


SCHEMATIC DIAGRAM (one section) 


out 


x 
o 


-In . 


$-95 26 


THERMAL DATA 


Reh j-case Thermal resistance junction-case max 15.0 - °C/W 
th jamb Thermal resistance junction-ambient (*) max 65 °C/W 


(*) With 4 sq. cm copper area heatsink 
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ELECTRICAL CHARACTERISTICS (v, = 24V, Timp = 25 C unless otherwise specified) 


I, 


Quiescent drain current = 24V 


Typ. 


_ | 
715 
3 
> 


NO 
©O 


‘= 
> 


R a a 
a ae 


B Gain-bandwidth product 


Gy O.L. voltage gain 


N 
S 
a 
N 


I+ 
N 
oO 
: Nd : 


“A 
5 


Input noise voltage 


In Input noise current 
CMR Common Mode rejection f= 1 )es | aa | fas 
SVR Supply voltage rejection 70 dB 


VDROP (HIGH) 
VpROP (LOW) 


Channel separation 


Tsa Thermal shutdown 145 aC 
junction temperature 
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L2726 


Fig. 1 - Quiescent current 
vs. supply voltage 


Fig. 2 - Open loop gain vs. 
frequency 


Fig. 3 - Common mode 
rejection vs. frequency 


Fig. 4 - Output swing vs. 
load current (V, = + 5V) 


Iroap!mA) 


Fig. 6 - Supply voltage 
rejection vs. frequency 
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Fig. 5 ~ Output swing vs. 
load current (V; = + 12V) 
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Fig. 7 - Channel separation 
vs. frequency 
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2.5A MAXIMUM PEAK CURRENT 
CONTROLLED SLEW RATE 

CENTRAL CHARGE PUMP 

PWM AND LINEAR MODES 

CUTOFF TIME USER CONFIGURABLE 
FAST, FREE-WHEELING DIODES ON CHIP 
OVER-TEMPERATURE PROTECTION 
BRAKE FUNCTION INPUT 


DESCRIPTION 


The L6232A is a triple half bridge driver intended 
for use in brushless DC motor applications. This 
part can be used to form the power stage of a 
three-phase, brushless DC motor control loop, 
and is especially useful for disk drive applications. 
Power drivers are Integrated DMOS transistors 
and feature fast recirculating diodes as an integral 


BLOCK DIAGRAM 


Fc 
OSCILLATOR 
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SHUTDOUN 


BRK O 
INUA O 
INUB O 
INUC O 

3 


INLA O 
INLB O 
INLC 


O 
RC Jar | ONE pad 
SHOT/SLEU 


BRK DLY 
O 


Rd || Cd 
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LIN UREF i ae 
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This ts advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice. 
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L6232A 


SPINDLE DRIVER 


ADVANCE DATA 


PLCC44 
ORDERING NUMBER: L6232A 


part of their structure. The logic inputs are TTL- 
level compatible, with internal pull-up, allowing in- 
terfacing to open collector outputs. All necessary 
circuitry to perform PWM and linear motor speed 
control is included. A central charge pump is 
utilized to drive the upper DMOS transistors, and 
also to power the braking function. The L6232A is 
packaged in PLCC44. 


SPINDLE MOTOR 


: OUT B 
OOUT C 
7? 


1 


34 JSENSE1 
O 


SENSE2 
O 


RS: 
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PIN DESCRIPTION 
| Pin | Name 
| ites [| Gnd | 


1 to 6 ND 
K 


ee ae 

| 9 | PWMVret__| Inputfor Reference ControlinPWMmode. 

Active LOW logic input that triggers the delayed brake 

| 48to28 | = GND __| Common Ground. Also provides heat-sink to PCB. 

Output for current sense resistors. 
3 
3 
3 


Logic Inputs to turn on the upper drivers (Active Low). 


Logic inputs to turn on the lower drivers (Active High). 


Supply Voltage. 


G 
V 
C External Charge Pump Capacitor. 
R 
C 


ND 

ee oot INLB 

Cutoff Time RC Network in PWM mode. The Resistor value is also used to define 
ND 


6 
0 
1 
3 
7 
the slew-rate in linear mode (LIN). 
9 


External Main Charge Pump capacitor. 
40 to 44 Common Ground. Also provides heat-sink to PCB. 


PIN CONNECTION (Top view) 


LIN UREF || 8 


PUN UREF | | 9 


BRK OLY | | 12 34 || SENSE 1 


23 || SENSE 2 


N391L6232-08 
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ABSOLUTE MAXIMUM RATINGS 


[symbol | Parameter | ate | nit_| 
|p | Sink-SourcePeakOutputCurrent(’) | 
| lo | Sink-Source DC OutputCurent A 
| Pro | Total Power Dissipation(Tm=60°C) | 


THERMAL DATA 
Symbol Description | Value | Unit | 
Rth j-pin Thermal Resistance Junction-pins Max. 12 °C/W 
Rthj-amb | Thermal Resistance Junction-ambient (**) Max. 45 °C/W 
Notes 


(*) Pulsed Ton=5sec; DC=10% 
(**) Mounted on board with minimized dissipating copper area 


ELECTRICAL CHARACTERISTICS (See the block diagram, Vs =12V, R = 100KQ; C = 180pF; 
T, = 25°C, unless otherwise specified) 


| Symbol | Parameter | TestCondition | _Min. | Typ. | Max. | Unit _ 
| Vs | Supplyvoltage | ts | te fs | 


Is Quiescent Supply Current BRK = L; INUA = INUB = INUC 0.3 0.5 mA 
= L; INLA = INLB = INLC = H; 
Table 1 


BRK = H; INUA = INUB = INUC 4 mA 
= H; INLA = INLB = INLC = L; 
Table 1 
Output Leakage Current Vo = Vs = 13.5V Pe NS ae | ma 


im | SekOwON Reese [en] 

ews ar 
Room | Souce OHON sistance [= 08° 00a) | | 0 | oa? | a 
a 
= 


T,) = 125°C 


Body Diode Forward Drop (sink 
and source) 

See Fig. 1, 3; notet |_| _100 | 300 

ie ae eee as 

| team) _| LINVrefInputBias Current | LINVer=0.4t055V |_| 400 | 800 | nA _| 

| leewny | PWM Vref Input Bias Current | PWMVier=0.4t05.5V_ |_| 400 | 800 | nA _| 


LIN Vree Reference Voltage Input Note 2; Rs = 0.52 
Imotor (PWM) = 1A 


PWM Veet 
Gy Sense Amplifier Voltage Gain 


Imotor (LIN) = 200mA 
PWM Veet = 2.5V, 


LIN Veet = 0.4V, 
Rs = 0.5Q; Note 2 


ductance 
ance 
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ELECTRICAL CHARACTERISTICS (continued) 


y Test Condition | Min. | Typ. | Max. | Unit 
et ee eee pase: >} 2+ + 
INUB;INUG; INCAS INLB: ING) [FT 

EE en 
Peas 
eet 


Logic Input Current BRK; INUA; | _V, =2.7V ee ee 
INUB:INUG; NLA INL; INLC oe 
Table 1 see Fig. 3 


rs a 
dV/dt Source DMOS Slew-Rate see Fig. 3 
(PWM) 


Pi ee 
dV/dt___| Source DMOS Slew-Rate (LIN) 


fee 
cl 
ae ee 
: fee 
dv/dt | Sink DMOS Output Turn-off eee 
Slew-Rate 
eel 
hae 4 
eo 


Se a 


Toft PWM Cutoff Time R=100KQ; C=180pF, Note 4; 
see Fig. 2 


15 
80 


- 
a 
a 
Poe 


°C 
°C 


The Head Park time must be shorter than the Brake Delay time tajarx) = RaCa 
Both in PWM and In LIN mode the Ref. Voltage must agree to Vret=Gv Rs Imotor 


1) 
2) 
3) The resistance of the RC network defines the dv/dt value. 
4) 


tot= 1.8RC+6 10° 


H 
H 


H = The Upper DMOS ts ON 
L = The Lower DMOS ts ON 


* = Tristate condition 
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Figure 1: Brake Delay and Braking timing of the L6232A. At the time t1 a VP Powerdown threshold 
detector drives low the BRK input; at time t2 the Charge Pump voltage becomes inadequate 


to maintain ON the lower DMOS. 


—— UPth 
UP 
BRK INPUT | 


| ON 
OFF 


LOWER 
DNOS 


BRAKE DELAY 
(3G@6msec max) 


t4 


FUNCTIONAL DESCRIPTION 
Block Diagram) 


The commutation sequence is provided by the 
user via six inputs. INUA,INUB,INUC turn on the 
three upper DMOS drivers when held at logic 
LOW, and inputs INLA,INLB,INLC turn on the 
ie lower DMOS drivers when held at logic 


The BRK and BRK DLY inputs offer flexibility to 
the system designer in the implementation of the 
braking function. The BRK logic input, when 
pulled low will turn-off all upper and lower Dmos 
drivers. The low transition at BRK will produce a 
delayed negative transition at the BRK DLY input, 
configurable by connection of a capacitor Cd and 
a resistor Rd from the BRK DLY pin to ground. 
The negative transition at BRK DLY will initiate 
the braking of the motor by turning on all lower 
Dmos, while keeping all upper DMOS turned-off. 
This feature provides a time interval where the 
motor BEMF can be used to power the head 
parking function before the braking procedure is 
iniziated. External detection of the supply(VP) 
drop-off is necessary to provide the appropriate 
logic signal to the BRK input. (see Fig. 1) 


The brake function utilizes the energy stored in 
the central charge pump capacitor (Cp) to turn-on 
or turn-off the DMOS drivers. This allows for 
completion of the braking procedure after the VP 
supply has powered down. 


The L6232A is capable of driving the motor in either 
pulse width modulation (PWM) or linear (LIN) 


(Refer to the 


ky SGS-THOMSON 


BRAKING TINE 
(1@sec min) 


CHARGE PUMP : UCP min 
; 


VOLTAGE 
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mode. The driving mode is determined by the 
smaller of two analog voltages inputs, LIN Vref 
and PWM Vref. The motor current is controlled by 
LIN Vref and PWM Vref and the current sense re- 
sistor Rs connected to the SENSE output. The 
SENSE output provides for connection of a resis- 
tor in series with the source of all lower DMOS 
drivers. The voltage at this pin provides the error 
signal wich is utilized internally to regulate the 
motor current Im. The current in both PWM and li- 
near mode is determined by the expression : 
ref 


Im = Gy: Rs 


in wich Gv is the voltage gain of the sense ampli- 
fier. In linear mode, the current is regulated by a 
linear control loop wich drives the lower DMOS. 
Compensation of the linear control loop is 
achieved by connection of a series network 
(Rc,Cc) from the transconductance amplifier out- 
put (Gm) and ground. Control is passed to each 
lower DMOS in succession during the commuta- 
tion sequence(MPX). 


The rate at which the upper and lower drivers 
turns-off during linear mode operation is configu- 
rable externally by the value of the resistor R 
used at the RC pin. This defines a current which 
is utilized internally to limit the voltage slew-rate 
at the outputs during transitions. The output slew- 
rate is internally adjusted for fast slewing during 
PWM operation to reduce losses, and a relatively 
slower rate during linear mode operation to mini- 
mize noise effects(EMI). LIN Vref and PWM Vref 
are connected to a comparator whose output is 
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fed to the logic . The upper and lower DMOS 
driver slew-rates are controlled by the internal 
logic. 

In PWM mode, the upper driver is turned-off when 
the motor current reaches the intended value. An 
internal One-Shot pulse determines the lenght of 
time the upper driver stays off before turning on 
again. The pulse width, and thus the cutoff time 
(toff), is configurable by means of the external RC 
network connected to the RC pin. (see Fig. 2). The 
resistor at the RC pin, therefore determines both 
the driver output slew-rate during linear mode and 
the off-time constant during PWM. The lower driver 
is always on during PWM mode of operation; an 
on-chip 2us mask can prevent the beginning of a 
new cutoff time because of transient current spikes 
caused by the upper drivers turn-on. 


The driving mode is determined by the smaller of 
the two controlling input voltages. In a typical ap- 
plication the motor start-up would occur in PWM 
mode to limit power dissipation, with on-speed 
control then performed in linear mode. 


Thermal protection circuitry will shut-off all drivers 
when the chip junction temperature exceeds the 
threshold temperature. A small amount of hys- 
teresis is included to prevent rapid on/off cycling 
of the power stages. 


Additional protection is provided against driver input 
combinations where the upper and lower drivers of 
a half bridge are turned on simultaneusly, resulting 
in a short from supply to ground. The chip logic will 
cause both the upper and lower drivers involved to 
turn-off. (see Table 1) 


APPLICATION INFORMATION 


A typical application configuration of the L6232A 
driving a three-phase brushless DC moior is 
shown in Fig.3. The spindle motor is a 4 ohm- 
2mH per phase, star connected. This load re- 
quires a suitable compensation of the linear con- 
trol loop that can be achieved by Rc= 10 Kohm 
and Cc= 10nF (R3;C8). Changing the motor char- 
acteristics, the RcCc network would be modified 
for the best performances of the system. At the 
start-up the spindle is driven in PWM mode fixed 
toff time. 


The off-time is calculated by the formula : 
toff = 1.8 R2C7+6-10-° 


See fig.2 for a quick choice of the needed capaci- 
tor, after the resistor has been fixed. The value of 
the resistor defines the rate at which the upper 
and lower drivers turn-off during linear mode 
operation to avoid EMI effects. The PWM to linear 
mode of operation is switched by decreasing the 
LIN Vref level under the PWM Vref value that 
could be fixed and calculated by: 


PWM Vref = 4 Rs Ip 


where Ip is the peak chopping current in the 
motor windings. Of course, when the required 


Figure 2: Typical tot vs. Capacity of C 
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(us) 


186 


88 


66 


40 


20 


2) 5G 166 156 206 256 Cl(pF) 


RPM is reached, it become of no need a strong 
torque and the LIN Vref starting from a value 
higher than the calculated PWM Vref, decreases 
to the value : 


LIN Vref = 4 Rs Im 


where Im, smaller than Ip, is the needed motor cur- 
rent to keep constant spin. This last reference volt- 
age is generally a PLL output driven by speed 
transducers coupled to the spindle (like Hall effect 
sensors or BEMF processors). To drive the upper 
DMOS and during the brake function a voltage 
higher than the supply Vs is needed. The charge 
pump integrated in the L6232A keeps C3 at the 
correct voltage. To guarantee efficient braking of 
the motor , C3 must be chosen of adequate quality 
(very high equivalent parallel resistance). C4 can 
be a ceramic disk capacitor . The typical applica- 
tion od the L6232A is in HDD systems on which 
there is the need to park the Read-Write Heads be- 
fore the motor braking. This behavior is possible 
with the circuit of Fig.3. At Power Supply switch-off 
(see Fig. 1), VP falls down and drives down the 
BRK input (Active Low). D1 insulates the L6232A 
from the power suppy output while the power out- 
put stage is switched in a high impedance state. 
The spindle motor acting as a three-phase alterna- 
tor supplies the Heads voice coil motor driven 
through integrated diodes that rectifie the EMF. 
After a delay longer than the parking time, the lower 
output DMOS are switched-on and the spindle 
motor is braked. The brake delay time is tipically 
150 msec and it is defined by : 


td(BRK) = R1 C6 


The sensing resistor value is generally lower 
than 1ohm, but a wire wounded type must be 
avoided. In Fig.3 the 0.33 ohm sensing resistor 
is shown as three parallel 1ohm metal film resis- 
tors. Care must be taken in the PC Board de- 
sign particularly about ground loops and ground 
copper area. The typical Thermal Resistance 
junction to ambient versus PC Board copper 
area (Fig.5) is shown in Fig 6. For Transient 
Thermal Resistance see Fig. 7. 
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Figure 3: Typical Application Circuit 
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Figure 5: On Board Dissipation Copper Area Size 


Figure 6: Typical Rth j-amb vs. On-Board Heatsink Figure 7: Typical Transient Rth in Single Pulse 
ide |. Condition. 
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» 12V/5V OPERATION 

se PARKING FUNCTION FOR HARD DISK 
HEAD ACTUATOR 

» OUTPUT CURRENT UP TO 2A DC, 2.5A 

PEAK 

LOW SATURATION VOLTAGE 

LOGIC AND POWER SUPPLY MONITOR 

LINEAR CONTROL 

THERMAL PROTECTION 

ENABLE FUNCTION 

CURRENT SENSE RESISTOR CONNEC- 

TIONS 


DESCRIPTION 


The L6243/D is a Bipolar IC developed for use in 
Hard Disk Head Actuator positioning applications. 
The Power Op-Amp Output Bridge, Differential 
Amplifier, and Error Amplifier, are controlled by 
TTL/CMOS, input compatible, Digital Logic, and 
an Analog Current Control Voltage. A simple 
RC compensation network, tied to the output of 
the Error Amp, will configure the system to work 


BLOCK DIAGRAM 
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PRODUCT PREVIEW 


PLCC44 SO(24+242) 
ORDERING NUMBERS: 


L6243 L6243D 


as a Transconductance Amplifier to drive a 
Voice Coil Motor in Linear Mode. 


Additional features include Power On Reset 
Delay, Enable and Park, as well as a general pur- 
pose Operational Amplifier. A logic low at the 
Park input activates the parking function. Holding 
the Enable input low will disable the device by 
forcing the outputs into a tristate mode. Power 
Fail Monitors for the logic and power supplies in- 
itiate an automatic parking sequence during a 
power failure. A resistor programmed parking 
voltage enables a constant velocity head retract. 


THERMAL 
PROTECTION 


NGILG24F9-A5 


1/9 


This 1s advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice 


103 


L6243-L6243D 


PIN CONNECTION (Top view) 
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ABSOLUTE MAXIMUM RATINGS 


| Vs [Supply Voltage Tt 
| vin __|inputVottage BVO 
| Vin__[DifferentialinputVoltage | 


Peak Output Current (non repetitive) 


Vs 18 
VIN 
Vip Vs 
[estore 
|b | 
re Total Power Dissipation (Tamb = 70°C) for L6243 
for L6243D 1.2 
| Ts | | -85to+150 | 


Tstg Storage and Junction Temperature -55 to +150 


THERMAL DATA 


Symbol L6243 


Rth j-pin Thermal Resistance Junction to pin 12 


Rih amb | Thermal Resistance Junction to pin floating in air 62 
Rthj-amb | Thermal Resistance Junction to pin 16 cm* copper area on board 36 
heat sink 


PIN FUNCTIONS 


Power supply. 


Common Ground. 


Voltage Reference. 

ENABLE Input. Logic low will disable IC. 
Input Power supply for the parking circuit. 
Current sense operational amplifier output. 
Error amplifier inverting input. 
Error amplifier output. 


| POR __|_ Poweron reset output. Low will signal to the controller the failure of the logic supply._| 
Inverting input of the additional op amp. 
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ELECTRICAL CHARACTERISTICS (Vs = 12V, Tamb = 25°C; unless otherwise specified) 


| Symbol | _——Parameter_ =| ~—SsTestCondition | 

| Vs _|SupplyRange = | —“‘“‘(SSC*d A | 182 

| ta | QuiescentDrainCurrent | C—C—‘ESSC“‘dT:C kt] |_| 

A es ED 
Temperature 


ERROR AMPLIFIER 


Input Offset Voltage 


: 
Gain 


Voltage Gain a ee 
lo= 


Total Output Voltage Drop =iA 

lo=2A 
Offset Voltage on Sense Resis- Me ee el 
tor 


Bandwidth on Resistive Load 


GENERAL PURPOSE OP-AMP 


|b | InputBiasCurrent = | C—C‘Cid 
Gy 


Large Signal Open Loop Voltage 
Gain 


Gain Bandwidth Product ae arn 
Output Source Current fe 2 
EE aslo 3/0 eel 


utput Sink Current 


SR Slew Rate 


ee 
ae 
fee end 
eee 
eee 
— 
fies 
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ELECTRICAL CHARACTERISTICS (continued) 
MONITORS AND CONTROL CIRCUIT 


Vi Threshold Voltage at Logic Sup- 
ply Sense 


Vie2 Threshold Voltage at Power Fail 
Threshold Input 


E 


Hysteresis on Vt2 - 


Low Level Voltage 


Vil 
os Enable Input Current 
a Input Current at Park 


Enable Low Input Voltage 


Parking Voltage Program Current 


Delay Between Write Disable 
and Power on Reset Falling 
Edges 


FUNCTIONAL DESCRIPTION 


The VCM Driver is controlled via three control sig- 
nals, ENABLE, POWER ON RESET, and WRITE 
DISABLE. An analog input voltage, ERROR AMP 
IN, controls the polarity and amplitude of the VCM 
driving current. 


Refer to figure two. This diagram is a repre- 
sentation of the function of the VCM System. 
Note that the signals with the bars represent the 
"not true", or "non asserted” condition. From in- 
itial power up, the system is held in the Park 
Mode. Upon completion of the POWER UP 
RESET DELAY the machine moves to Tristate 
Mode or Run Mode, depending upon the condi- 
tion of the ENABLE input. If ENABLE is as- 
serted, the machine moves directly to Run Mode. 
If ENABLE is not asserted, the machine moves to 
Tristate Mode. 


| Symbol | Parameter | TestCondition | Min. | Typ. | Max. | Unit 


San 1. 
| HV | HysteresisonVn | 


| Write Disable=2ma |_| 250 | 500 | mv | 
| PoweronReset=2mA |_| 250 | 500 | mv _| 
pMia2av 


Vi=2.4V a a 
pviseoav | 200 | 
pMe2av too | 


Vi = 0.4V Pt 200 | pa | 
Equivalent Input Resistance at KQ 
SV Filter Input 


| Venn __| EnableHighInputVoltage ss | SC C—“‘SCST 2 CdTCLCLChUTLCLCUT CU 
| Vpn | ParkinginputHigh Voltage | tC (twts—“‘(SWC*rL 2 CTCL 
| Vp __| ParkingInputLowVoltage | —“‘*‘“‘LSSC‘d#(“C“#$§TNS NY. ows TV 
| Vpn ___| PowerFailLow Output Voltage [i=2mA ss —i‘dTC | St | 
| Vpm | PowerFailHigh Output Voltage | i=-44qunA ss Ci‘d|sC ee | TT 
Ich 
Td 


Power On Reset Delay Capaci- 
tor Charging 


L6243-L6243D 


Kad ac a 
Lake 
| 50 | | mv | 


50 m 
ae ee ee 


ees (re a ae 


Pe 
el 


POWER ON RESET is an asynchronous output. 
Additionally it affects the internal logic as a 
hard wired reset and therefore if a supply failure 
occurs during Tristate or Run state, the machine 
moves directly back to a few the Park Mode. A 
WRITE DISABLE occurs five to ten microseconds 
prior to the POWER ON RESET in order for the 
system to halt any read/write activity before a 
head retract begins. 


While in Tristate Mode, the assertion of ENABLE 
will move the machine to the Run Mode. Run 
Mode will typically be the steady running state. 
The deassertion of the ENABLE signal causes 
the machine to move into Tristate. If it is desired 
to perform an active Parking function, the PARK 
input must be driven low by the external hardware, 
or the the VCM can be driven to the Park position 
via the ERROR AMP IN control voltage 


5/9 
f SGS-THOMSON ____ tCtCtCtC(CSCS 
7 imcRoELecrromies 


107 


L6243-L6243D 


FUNCTIONAL DESCRIPTION (continued) 


Vcc input This is the Power Supply input. An internal sense is done monitor this supply. APOWER ON 
RESET is asserted if the Vcc supply drops below the programmed threshold. 


POWER FAIL Input for the Vcc supply monitor. The Threshold can be externally set via a voltage divider. 
THRESH 


Vcc SENSE OUT | TTL compatible signal indicating the Vcc supply has dropped below the POWER FAIL THRE- 
Output SHOLD. 


LOGIC SUPPLY | This input is used to monitor the Five Volt LOGIC SUPPLY SENSE Logic Supply for the external 
SENSE input control and other support IC’s. The LOGIC SUPPLY SENSE operates independently of the 12V 
Power Supply. When a 5V supply failure is detected a POWER ON RESET is generated. 


5V FILTERinput | This pin allows for the application of filter circuitry in order to avoid false triggering. 


PARK POWER This input is used during the Power Down/Power Fail Parking operation. When the supply goes 
input down, a typical Spindle Driver Circuit automatically tristates its output stages. During this time 

the spindle motor spins freely and the stored energy is used to drive the VCM to the park posi- 

tion. The generated BEMF is rectified and filtered across an external PARKING CAPACITOR. 


PROGRAMMABLE | Used to set the voltage applied to the VCM during an Automatic Parking Operation. 
PARK VOLTAGE 
input 


. PARK _ input Logic signal asserted low, activates parking. 


POWER ON Indicates an error condition to the external control and support circuitry. A Logic Supply Fail con- 
RESET output dition automatically initiates a POWER ON RESET. 


POWER ON The intent of this input is to provide a time delay at power up. During this time, the POWER ON 
RESET DELAY | RESET line will be asserted (low). APOWER ON RESET, will hold the system in the PARK 
input mode. Once the delay has timed out, the POWER ON RESET will be removed to allow the ex- 


ternal system to assume control. When applied in a Disk Drive Application, the POWER ON 
RESET DELAY will be required to have a minimum duration which will ensure that the 
Read/Write Heads can be fully parked. 


WRITE DISABLE | Becomes asserted five to ten microseconds prior to the assertion of POWER ON RESET. 
output = 


ENABLE input | This signal originates at the external controller and, when asserted, allows the VCM Drivers to 
operate. When deasserted the VCM Driver is forced into Tristate mode. During a POWER ON 
RESET condition however, the parking operation is automatic and takes priority over the EN- 
ABLE function. Only at the end of the POWER ON RESET DELAY will the ENABLE input 
become active. If active parking is desired, it will be accomplished under control of the Vin sig- 
nal, otherwise it is an automatic function at power down. 
The reference voltage input is basically that voltage, at which the output current is zero. 
ERROR AMP IN _§ | Inverting input of error amplifier. The non inverting one is internally tied to Vrer. 
input 
ERROR AMP OUT | Error amplifier output pin. 
output 


OUTPUT A power | Voice Coil power output. 
output 

OUTPUT B power | Voice Coil power output. 
output 


SENSE AMP IN | Sense amplifier input pins. The sense resistor is connected across these pins. 
A/B _ signal input 


SENSE AMP OUT | Output pin of sense amplifier. 
signal output 
AMPOUT _ output | Output of an internal op-amp for general application. 


AMP+ input Non inverting general purpose op-amp input. 
AMP- input Inverting input general purpose op-amp input. 
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BLOCK DESCRIPTION 
OUTPUT STAGE 


It consists of two Power Op Amps connected in 
bridge configuration. 


CURRENT SENSE AMPLIFIER 


Differential amplifier whose inputs are connected 
to the sense lines and whose output is accessible 
externally. Closing the loop will transform the 
differential voltage signal from the sense lines into 
a current signal for the Error Amplifier. 


ERROR AMPLIFIER 


Error amplifier which drives the output stage. The 
input and the output pins are accessible exter- 
nally. 


POWER SUPPLY MONITOR OPERATION 


The circuit monitors the logic supply voltage input 
(typ 5V) and activates Power on Reset and Write 
Disable output when such a supply drops below 
the safe operating limit. After the logic supply volt- 
age reaches its nominal value a delay capacitor 
has to be charged [Tdelay=3x10e5 x C sec] be- 
fore Power on Reset and Write Disable outputs 
change from low to high level. Falling edges of 


Figure 1: Application Circuit 


vcc LOGIC 
SENSE SUPPLY 
UREF OUT (SU) 
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POWER ON RESET ° 
13K 
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SETTING DELAY 


* 
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Write Disable and Power on Reset are delayed 
(typ 4us) in order to disable the writing on the disk 
before the Power on Reset is activated. An addi- 
tional supervisor circuit is present in the IC witha 
programmable threshold, which is set by an exter- 
nal resistive divider. The TTL compatible output 
can be used separately or connected to Park 
input in order to park the head. 


The Vcc sense output pin can also be connected 
to 5V filter input in order to implement a POWER 
ON RESET function sensitive both to 5V and Vcc. 


PARKING CIRCUIT OPERATIONT 


The voice coil driver is switched into the parking 
condition when Power on Reset output or Park 
input are low. In such a condition a fixed voltage 
is superimposed on the load and the value of 
such a voltage is set by connecting an external 
resistor between Park Voltage Program input and 
ground: (Vpark=Rext x Iref, lref=100u1A typ). Con- 
necting ENABLE input to GND the driver will be 
disabled (outputs in high impedance mode). 


THERMAL SHUTDOWN 


It will disable the IC when the junction tempera- 
ture exceeds the threshold value above which the 
device could be damaged. 


a 
_ 
oO 
YO 
uJ 
Y 
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Figure 2: Waveforms 
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THERMAL CHARACTERISTICS 


Figure 3: Rith (j-amb) vs. Dissipated Power 
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Figure 4: Rth (j-amb) vs. Dissipated Power 
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MEMORY CARD INTERFACE 
ADVANCE DATA 


Single Power Supply operation 

a Internal Clock Generator or External Clock 
Input 

a Adjustable Precision of PVS Output Voltage 
(2%) 

=» 100mV/step of the Writing Output Voltage 

» I/O, Reset and Clock Outputs Protection 

Against Short Circuit to GND and to Vpvs. DIP28 

ORDERING NUMBER: L6603 


DESCRIPTION 

The L6603 and L6604 are integrated circuits for 

applications as interface between different types 

of memory card and a microprocessor which ex- PLCC-28 
changes data with cards. It operates with a single ORDERING NUMBER: L6604 


power Supply. 


PIN CONNECTIONS 
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|} 170 OUT 
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DAC 
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L6603/L6604 
ABSOLUTE MAXIMUM RATINGS 


THERMAL DATA (*) 


Thermal Resistance Junction-ambient Max | go | t00~——sd|s ecw 


(*) With all the pins soldered to printed circuit with minimized copper area. 


PIN FUNCTIONS 


Control Inputs for Programmation of Vevs Supply (see Application Informa- 
tion) 


Programmable Supply for Memory Card (no use with decoupling capacitor) 
Note 7 (to the card 


17 PVS | Input for Vpys Voltage Regulator 


18 Ves Vcc E Inputs for Connection of Power Transistor (Vcs regulator) (decoupling capa- 
19 C citor on pin 18 <100nF if necessary) Note 8 
20 B pin 18 to the card suppl 


21 
25 


Symbol Test Condition 
Input High Voltage aes 
Input Low Voltage 
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ELECTRICAL CHARACTERISTICS (continued) 


| Symbol! | = Parameter —S——|_TestCondition | Min. | Typ. | Max. | Unit | Note 

Itc! | input Low Current Po tof a [| 
a es ees eee ee ee 
pe 


A 


ae 
—e oe oo oe 


S) 
oie Current Writing Mode | Vpvs = Vpvsw max 13 
(pin 28) 
(pin 28) 


oe ee eee a 


Ves Output Voltage Range Vs =7 to 10V; 5 5.2 V 8; 13 
Ics = 0 to -150mA; 
Tamb = -20 to 70°C 


Ves 
A Vcs Temperature Coeff. of Out- ae s 
Pave put Voltage Vcs Tamb = -20 to 70 °C 
toft1 Fall Time of Vcs Fig. 1; CL = 30pF; 
los = “30mA 
Fig. 1 C_ = 30pF 
tott2 Fall Time of Vevs Write to Read Vevs W) 13 
ae 


Maximum Operating Current ae -4% Vs | 180 | =| 
Short Circuit Current limit -_|_70_| 100 | mA | 8:19 | 


Vpvsw max | Maximum ee Voltage EE 8 to 10V; 25.5 26.5 V 13 
(writing mode memory) Ipvs = 0 to -30mA 

Vevsw max | Maximum ea Voltage Vs =7 to 10V; 20.15 21.85 
(writing mode memory) Ipvs = 0 to -40mMA 

Vevsw min | Minimum ahaa Voltage Vs =7 to 10V; 
(writing mode memory) Ipvs = 0 to -50mA 

VpvsR Output Voltage Range of PVS Vs = 7 to 10V; 4.8 5.2 V 13 

(reading mode memory) Ipvs = O to -20MA 


Ipvs = 0 to -30mMA 
@ Vpvs = 25.5V; 
ae Ipvs = 0 to -40mA 
Load Regulation @ Vevs = 21V; % 13 
Vpvs Ipvs = 0 to -50mA 
@ Vpvs = 5.1V; 
Writing Conditions 


AVs lpvs = OmA; 
A Vpys Temperature Coeff. of Out- Ipys - O mA, 
Ay put Voltage Vpvs Tamb = -20 to 70°C 
lpvs max|_| Short Circuit Current Limit ae ae 
Vevs ADJ | Differential Voltage between ) — — 
-Vcs Vevs {reading mode) & Vcs 
Turn ON Time of Ves Fig.iC.=30p0F =| 
Turn ON Time of VPVS Fig.1CL=30pF | 
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ELECTRICAL CHARACTERISTICS (continued) 


| Symbol | Parameter |_—‘Test Condition _| Min. | 
Rise Time of Vos Fig. 1C.=30pF | 


ton2 Rise Time of Vpvs VPVS = 5 to 25.5V; 200 us 13 
Fig. 1 CL = 30pF 

Vout High Output Voltage (pin 26) (pin 26) VCSmin 4.2 4.8 V 
loH = -200uUA 

Vout Low Output Voltage (pin 26) (pin 26) VIH = 2V 0.15 0.4 V 
lo, =+200uA 

Vsci Max Output Voltage during Short- Vos V 

circuit between Vpvs and pin 26 +0.3 


| Iisce| | Short-circuit Current Limit(pin26) |_| | S| mA 


Vone2 High Output Voltage (pin 27) VCSmin_loH=- 1.9 V 
500A 
Vitmax = 2V 
) 


i ) 
el 
circult between VPVS and Pin 27 +0.3 
| |'sca|__| Short-cirouit Current limit (pin27) |vo=4ev_ | | | 80s | mA | 
| Vows _| High Output Voltage (pn 24) | lon=-20sA | 3.5 | 4 || CV 
i Flow=-topA | et | 42 || vv 


oN econ Fl A 
Vitmin = 0.8V 
) 


High Output Voltage (pin 24 
Low Output Voltage (pin 24 Flo=20A | S| ot | om | Vv | 


Vsc3 Max Output Voltage during Short- Ves V 
circuit between Pin24 & Vpvs Out- +0.3 
put 


| LIsce] | Short-circuitCurrentLimit(pin24) | | TT 85 | mA 


Rise Time of Clock Output (pin Fig. 2 fxtaL = 15 ns 
4.91MHz 
Ci = 30pF 


24) 
toft Fall Time of Clock Output (pin 24) | Fig. 2 fXTAL = 18 ns 
4.91MHz 
Ci = 30pF 
Duty Cycle (T1/T) fxTaL = 4.91MHz 50 % 
Ci = 30pF 


Note 1: For inputs Vcs enable, Reset, I/O, St, CK enable DAC (0-7) 

Note 2: For inputs DAC (0-7), lin ts forward; Ii. is coming out. 

Note 3: For input CK enable; lin is forward; li. is coming out. 

Note 4: For input Reset; lin and In are both forward 

Note 5: For input Vcs enable, liq is forward; Ii. is coming out. 

Note 6: For Input I/O; liq and li. are both coming out. 

Note 7: Internal thermal protection & current limiting system (see Block Diagram) 
Note 8: Current limiting with "fold back system” (fig. 4) 

Note 9: Internal current limiting system 

Note 10: Input for external clock (fig. 3) 

Note 11: Output protected against short-circuit to ground and to Vevs 

Note 12: The Vcs Voltage Regulator and the DC/DC step-up converter must be supplied with the same voltage. 
Note 13: See functional Test Circuit 


ton 
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APPLICATION INFORMATION 


Operation of Programming Supply Vpvs 

The output voltage VPVS can be programmed 
from 5V to 25.5V by steps of 0.1 V and can be ex- 
pressed as follows: 


Decimal value of code DACO-—7 

SSS SSS SS 
10 

Writing mode (Decimal value of code 51 to 255): 
Vpvs = 5.1 to 25.5V 
In the latter case, the voltage drop between out- 
put of converter DC/DC (PVSI) and Vpvs is con- 
stant and typically of 3V. 


The Decimal Value of an 8bit word is computed 
as it follws: 


(*) Corresponding Decimal Value 


When Vpvs is requested to be of 21V the Decimal 
Value of Code DAC Oto7 is 210, that is obtained 
by: 


128+ 64+ O+ 16+ O+ O+ 2+ 0 


Then the word is the following: 
From uP 


The throuth table of Ckout is the following: 


Strobe (pin 3) Ckout (pin 24) 


( pi 
L L 
L H 
H Clock 


H 
L 
X 


Figure1: Vcs (Vcc) and Vpvs (Vpp) Times test sequence 


58% 
Ucs ENABLE .' + 


Vcs (Ucc) Pe = 
oo | toni 
tpLH1 -»——<- 
98% 


: gaxfo- 
- GND: 
Upys (Upp) .. . : 


tpLH2 -»>————«- 


(S@msec min) 


DAC 8 to SO 
DAC 5@ to 255 


cr 
— 
cT 
ND 


= —_————— ————_—_ = . 96% 
URITE LEVEL - « 


‘ READ LEVEL - -10x{ . 


5 ' (imsec min) 


"Eh Foe. i 


tof f1 be 


10% . . READ LEVEL 


toff2 
7+ > \ sno ae 


N8SLE6G3-88 


DAC 255 to 5@ 
DAC S8 to @ 
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Figure 2:Clock Output Waveform and Times 


NESLEEBES-84 


Figure 3: Input for External Clock 


6.8K 95 


ATAL 
. CLOCK a 


23 O XTAL 


M89LE683-86 


Figure 4 


-Ics=@ to 150 mA: 
0.75V 


Iknee (typ. value) = “Alm (A) 


8 - 160 :266 ‘366 (mA) 
N9@L6663-89 TCs] Ics max Iknee 
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SMART CARD INTERFACE 


PRODUCT PREVIEW 


8 DIFFERENT Vpp OUTPUT VOLTAGE . 
LEVELS Multipower BCD Technology 


s Vpp, Vcs RISE AND FALL TIME FULL SPEC 
WITH ISO/IEC 7816-3 

2 POWER SUPPLY OUTPUT FOR MEMORY 
CARD (5V/80mA) 

s POWER ON/OFF RESET 

» Vpp, Ves SHORT CIRCUIT PROTECTIONS 

s INTERNAL STATUS FAILURE CODING 
- SHORT CIRCUIT CODE 
- INSERTION FAILURE CODE 
- OVERTEMPERATURE FAILURE 


“s 


Powerdip 12+3+3 


write the memory inside the card; the Vpp voltage 
can be programmed by means of the 3 serial 


» ANTI-BOUNCING SYSTEM input bit (see TAB, 1). 

a INPUT/OUTPUT LOGIC TTL COMPATIBLE 

=» THERMAL PROTECTION Table 1: 3 bit DAC CODE 
DESCRIPTION 


The L6605 is an IC dedicated as intelligent inter- 
face between different types of smart cards and 
microprocessors. The internal architecture can be 
shared in a power supply section and in a diag- 
nostic parts. 

The power supply section can deliver in output 
5V/80mA to supply the card and Vpp/50mA to 


BLOCK DIAGRAM 


2 
VPP =DAC 


(2.5%) 


UucS,ICS UPP,IPP 
DIAGNOSTIC # DIAGNOSTIC 


SWITCH 


Cbounce 
ze 


N9BL66E5-81 
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DESCRIPTION (continued) the bidirectional pin DATA configurated in output. 
The diagnostic part allows to monitor failures due The antibouncing circuitry, active during card in- 
to overcurrent, overtemperature or wrong card sertion only, rejects ripetitive switching-on of the 
positioning. The fatlures are internally coded and power supply sections. 

readable inside the STATUS REGISTER through 


PIN FUNCTION 


prin | escription 
Input Power Supply voltage for Vcs regulated output and for device supp! 


Output regulated voltage for card supply; |csmax = 80mA; overload protected (81 to 200mA) 


Vopin: Input power supp'y for Vop regulated voltage 


VPPOLT pogt Arnie output regulated voltage for memory card writing; 8 voltage levels are allowed by 
means of 3 bit DAC. Ippmax = 50MA 

VcSEN ' Active Low) VCS supply input enable; Its value ts fixed from the uP allowing or not the normal R/W 
operations on the card 


SWITCH | Input signal produced by the reader system indicating that a card has been inserted. Internally, an anti- 


‘bounding system is provided to avoid multiple switching. 


cS Chip select (active low) CS low level indicates an |‘O operation request from uP 


| IRQ | Interrupt Request (Acttve low). 
An iRQ iow -evel indicates that a card insertion extraction or Failure has occured. 
PRG ‘Program Active low). 
/ PRG low -evel enables L6605 to deliver in output the Vero level set by 3 bit DAC. 
DATA i O pin for data exchange between uP and the device. Through this pin flow 3 bit input DAC or 2 bit 


+S'*ATUS REGISTER code. 


PIN CONNECTION (Top view) 


CLK 
SWITCH 
CEXT 
GND 
GND 


GND 
TRQ 
DATA 
UcsEN 


On ant WN Be 


lo 
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ELECTRICAL CHARACTERISTICS (Vs = 12V; T; = 25 C) 


Vs Supply Voltage 


Ves Card Supply Voltage 
(Logic Inputs onset) 


Test Condition Min. 


Ics = 80MA, Vs = 12V 


Ics = 1MA to 80MA 
Vs = 10V to 15V 


Ics Current Supply Card 


VppI 


Vppo Programming Voltage 


tshadow Shadow Timing 

tcKON Clock ON Time 

tCKOFF Clock OFF Time 
to Delay Time 


tSET-UP1 
tHoLD1 

tsET-UP2 
tHoLD2 


Icss Ics Short Circuit VS =12V 


Ton < 5ms 


Croap = 50pF. Isinx = 4mA, 
Vi = 0.4V 


Clock Frequency 


f 
SR Vpp Slew Rate From rest state to programm- 


ing state and viceversa 


VsTH Power ON/OFF Threshold Logic inputs onset a5 95 


mA 
81 209 


lpp = 50mA: Vpp) = 30V; 


Ipp = 1MA to 50MA 
Vop = max 32'/ (see note 1) 


Veo: = 30V , 
|IepShortCircuit_ | C—“‘SCS*C*drSCOSG 159 
ii C. = 100pF: I, = 50mA (see 
tot ela 

ms 


we) 
ro) 
oO 
n 


aa 


-) 
n 


ee ee eee 
ee 


oy 
x 
4) 
a 
<I1N : 
>) a3 =) >) 
| fe mele 
¢p) tN 


Vsny__| Vern Hysteresis fe ae ee vy 


Thermal Shutdown 


ts = 
Ta | Thermaltysteresis | Ef Te 


Note 1: True for values in Tab 1 only 
Note 2: Antibouncing circuitry active during card insertion only. 


CIRCUIT OPERATION 


CARD POWER SUPPLY 

Regulated voltage to supply the card (5V/80mA). 
During nominal condition (Vs = 12V, Ics = 80mA) 
the Vcs range variation is equal to + 3%. 

While during line/load variation (Vs = 10V to 15V; 
lcs = 1mA to 80mA) the VCS range is + 5%. 

An internal circuitry checks the Ics level; the pro- 
tection block activates an IRQ with the proper 
failure code when the output current is in 81mA to 
200mA range. 


PROGRAMMING POWER SUPPLY 
L6605 works in step-down mode by means of the 


programmed output voltage Vpp. 

8Vpp levels can be selected programming the 3 
bit DAC as per Table 1. During nominal condi- 
tions (lpp = 50mA; Vepi = 30V) the Vpp range vari- 
ation is equal to +2.5%: while during line/load 
variation (Ipp = 1mMA to 50mA; Vpp; = max. 33V 
the Vpp range is +5%. An internal circuitry checks 
the Ipp level; the protection block activates an 
IRQ with the proper failure code when the output 
current is in 51mA to 150mA range. Under the 
power ON/OFF threshold value the logic section 
and the power supply regulators are disabled. 


— 


LOGIC SECTION 
6605 includes a logic circuitry in order to protect, 
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both card and itself. Failure could be overtemperature or short circuit 
If a failure occours an asynchronous IRQ is sent _gver the 2 regulators (VPP, VCS). 
to the uP; consequently the uP forces low CS sig- 
nal as_1/O request. Direction bit = "1" 
After CS variation the uP sends also one "data di- 7 Pin DATA | pan ws 

ae s configurated in input to allow the 3 
rection bit" into DATA DIRECTION REGISTER. bit DAC loading and than the programming of 


Direction bit = "0" VpPo output level voltage. (see Table 1). 


Pin DATA is configurated in output and the uP —- During card insertion only resing edge of switch 
reads the 2 bit STATUS REGISTER content signal is detected , while during card extraction 


switch level is detected 
| Code | istbit = || andbit 
| 0 | Nomsertion | NoFailure 
| 1 | Cardinserted | Failure 


1 


Figure 1: Card Insertion 


tshadow 


/ 
SWITCH 


TRQ 
tCKON tCKOFF 
—__——. 


‘tD tSETUP1:tHOLD1: = ‘tHOLD2: 
#—re—_—3e—» ——s 
‘tSETUP2 ' 


EDELAY on «—> 


eee SS SS SS eS eee 


5 1986 6685-082 
@ INPUT BIT COMING FROM uP - “@° MEANS READ MODE - “1° MEANS WRITE MODE 
@ CARD INSERTION CODE - "@" NO INSERTION - "1" INSERTION 

@ vPP, UCS FAILURE CODE - °@" NO FAILURE - "1" FAILURE OCCOURRED 
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Figure 2: DAC Loading and Programmed Voltage on Set 


tCKON tCKOFF 


‘tD tSETUP1 tHOLD1 , tHOLD2 : 


"tSETUP2 


UPP-DAC 


N9BLEEES -A3 


INPUT BIT COMING FROM uP - “@”" MEANS READ MODE - *1" MEANS WRITE MODE 
ist BIT DAC 
2nd BIT DAC 
3th BIT DAC 
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Figure 3: End Normal Operation 


SWITCH 


tCKON tCKOFF 


‘tD tSETUP1;tHOLD4 ‘tHOLD2 ' 
‘tSETUP2 | 


+—+tDELAY OFF 


| cc mms | f 


PR - 5 5 ee ee - - - 
MNIBLEEOS-G4 


@ INPUT BIT COMING FROM uP - "@" MEANS READ NODE - “4° MEANS WRITE MODE 
@ CARD INSERTION CODE - °@° NO INSERTION - "1° INSERTION 
@ VPP, VCS FAILURE CODE - °@* NO FAILURE - "1" FAILURE 
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Figure 4 


CARD EXTRACTION SHORT CIRCUIT 
DURING PROGRAMMING DURING PROGRAMMING 


i 
SWITCH . - * if 


i 


TRQ . 
/ 


tCKON tCKOFF . tCKON tCKOFF 
1+ ————> 


= 


*tO cSETUP1 tHOLD1 ‘tHOLD2' . tO tSETUP? tHOLOt tHOLODZ2 


aa 'tSETUP2, : tSETUP2 


@ X} @. 


PRG 
P9BLEEES BS 
@ INPUT BIT COMING FROM uP - “@" MEANS READ MODE - “17 MEANS WRITE MODE 
@ CARD INSERTION CODE - “@* NO INSERTION - °1° INSERTION 
@ upp. ucs FAILURE CODE - "@" NO FAILURE - “1° FAILURE 
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PLL TV MICROCOMPUTER INTERFACE 


a» HIGHLY INTEGRATED SOLUTION INCLUD- 

ING PLL SYNTHESIZER, NV MEMORY, D/A 

CONVERTERS, BAND SELECT OUTPUTS, 

CLOCK OSCILLATOR, IR SIGNAL PRE-PRO- 

CESSOR AND SERIAL BUS INTERFACE 

32 x 16 BITS OF NV MEMORY WITH LIFE- 

TIMES OF 10* CYCLES/WORD AND MINIMUM 

10 YEARS RETENTION STORES TUNING 

DATA FOR 30 CHANNELS PLUS PRESET 

VALUES FOR THE SIX ANALOG OUTPUTS 

PRE-PROCESSOR FOR INFRARED REMOTE 

CONTROL SIGNALS REDUCES COMPO- 

NENT COUNT 

a SIX PWM D/A CONVERTERS WITH 64-STEP 
RESOLUTION 

» FOUR OPEN-DRAIN BAND SELECT OUT- 
PUTS RATED TO 13.2 V 

a» ON-CHIP 4 MHz CLOCK OSCILLATOR WITH 

BUFFERED OUTPUT 

INTEGRATED DIGITAL POWER-ON RESET 

a 3-WIRE SERIAL BUS TO LOAD/READ INTER- 
NAL REGISTERS 


DESCRIPTION 


The M206 is a highly integrated, programmable LSI 
integrated circuit for microcomputer controlled TV 
applications, realized using an advanced N-channel 
double polysilicon gate technology (NVMOS) that 
allows the integration of non-volatile memory and 
standard logic on the same chip. 


It contains a phase-locked loop (PLL) synthesizer, 
six pulse-width modulation (PWM) digital/analog 
converters, a four-bit parallel output buffer, clock os- 
cillator with buffered output, pre-processor for in- 
frared remote control signals and a 3-wire serial bus 
interface. 


The M206 interfaces with a microcomputer through 
the three-wire serial bus and is programmed by 
loading thirteen internal registers - twelve of which 
are readable to simplify programming. 


The PLL synthesizer requires an external 64 + 15/16 
prescaler and divider and works with a phase com- 
parator reference frequency of 0.9765 kHz. Outputs 
are provided to control the division ratio of the pres- 
caler and to signal the out-of-lock condition to the 
microcomputer. 


June 1991 


The infrared remote control signal pre-processor 
consists of a preamplifier, a squarer and a digital fil- 
ter to separate noise from signals transmitted by the 
M708, M709 and M710 remote control transmitters. 
The output of this pre-processor is connected to the 
interrupt input of a microcomputer programmed to 
receive and decode the signal. 


The M206 is supplied with two separate 5 V supply 
inputs, each provided with internal power-on reset 
circuits. The first, Vpp1, supplies the remote conirol 
and clock circuits in both standby and TV set oper- 
ation. The second, Vppe, supplies the rest of the cir- 
cuits and is only active during TV operation. 


The M206 is packaged in a 28-pin dual in-line plastic 
package. 


(Plastic Package) 
ORDER CODE : M206B1 


PIN CONNECTIONS 
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PIN DESCRIPTION 


DA1-DA6 - Digital/Analog converter outputs (open- 


drain outputs) 
Output from the six pulse-width modulation D,'A con- 
verters. 


BO-B3 - Band drive outputs (open-drain outputs) 
Outputs from the four-bit buffer used for band selec- 
tion. 


SBD - Serial Bus Data (bidirectional) 
Data line for serial communication with a microcom- 
puter. 


SBE - Serial Bus Enable (bidirectional. active low) 
Enables serial bus transmissions. 


SBC - Serial Bus Clock (input. active low) 
Clock for serial bus transmissions. 


RCIN - Remote Control signal Input (analog input) 
Input to the infrared remote control signal prepro- 
cessor. Connected to the output of the IR preampli- 
fier. Minimum input level 0.5 V peak-to-peak. 


RCOUT - Remote Control signal Output 

Output from the infrared remote control signal pre- 
processor. To be connected to the interrupt input of 
a microcomputer. 


PDI - Programmable Divider Input (input) 
This pin is the input of the programmable divider and 
is connected to the output of the prescaler. 


PCM - Prescaler Modulo Control (output) 
Control signal to set the prescaler division ratio (15 
if high, 16 if low). 


OL - Out of Lock (output. active low) 
Signals an out of lock condition. This output is also 
active during the power on reset sequence. 


PCO - Phase Comparator Output 

The output of the phase comparator. Connected to 
the input of alow pass filter used to generate the tun- 
ing voltage. 


TEST - Jest pin (input) 

The test pin is used only to test the device and is not 
specified for customer use. It must be connected to 
ground. 


CLIN, CLOUT - Clock oscillator connections 
A 4 MHz quartz crystal is connected between these 
pins. 


Vpp1, Vop2, GND - Power Supply Connections 
Vop1 is the + 5 V standby supply input ; Vope is the 
main + 5 V supply input. 


MS - Memory Supply Input (input) 
Programming pulses for the NV memory are sup- 
plied to this pin during store cycles. 


MT - Memory Timing (output. active low) 
This output supplies the timing for the memory write 
pulses supplied to the MS input during store cycles. 


CLBUF - Clock Buffer (output) 

This is a buffered output from the on-chip clock os- 
cillator and can be used to drive other components 
(for example the microcomputer). 


2/14 ‘ 
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BLOCK DIAGRAM 


|R AMPLIFIER 
SQUARER 
DIGITAL FILTER 


RC OUT ~ 


FUNCTIONAL DESCRIPTION 


CLOCK 


To use the internal oscillator a 4 MHz quartz crystal 
is connected between the pins CLIN and CLOUT. If 
an external clock is used this must be connected to 
CLIN and CLOUT left unconnected or, if required as 


33pF CLIN 


‘STA SGS-THOMSON 


M206 


PWM 

CONVERTER| > A! 
PWM 

CONVERTER 


PWM 
CONVERTER 


——& DA3 
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a clock output, loaded by a capacitor up to 15 pF. 
The minimum external clock amplitude is 2 V peak- 
to-peak. A buffered clock output, CLBUF, is pro- 
vided which can drive up to three + 100 tA loads. 


1nF 
j—-—_o 2 Vpp typ at 4MHz 


CLBUF 


mam 15pF (total capacitance) 


| 
WY 
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LOADING AND READING INTERNAL REGISTERS 


The M206 is programmed by loading a set of internal registers through a 3-wire serial bus. The functions of 
these registers are summarised in table 1. 


TABLE 1 : Summary of Internal Registers 


Register Address Number of 


Number Bits Function 


H [8 _[DiAComenern®@ SSCS 
Ce pw Tt | 8 [pAcomerern®s 
HL w [6 [oAGoweter®@ 
Pit [8 [oa Comenernes 
PtH [8 [DAComerern@ 
8 [Pu Gounier(t88) SS 
C7 Bater Ouputs/Phase Comp. Outpt Cont 
8 [WW emoy DATA 
[8 [NV Memory DATA SSSC*S 


The 3-wire serial bus consists of the signals SBD Data is accepted when the clock is low (active) and 
(Serial Bus Data), SBE (Serial Bus Enable) and SBC latched into the M206 on the low-high transition of 
(Serial Bus Clock). The enable and data pins, SBD the clock. All bus transfers are controlled by SBE. 
and SBE, are bidirectional. 


REGISTER LOADING. Serial data transferred from the microprocessor to the M206 has the following format : 


. - 
- 


ian | 
ee ee G 


- 
=L 


Ea 


- 


jo) 


L 


— 
NO 


[cs Jeary Prrw [as Taz [oar Tao [or [os [oos fm [os foe Pm fo} 


$-5627 
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cs Chip Select (always low) 
PARITY Parity bit (the number of " H " bits transmitted is odd) 
Read/Write. High for Register Load ; Low for Register Read 
Register Address (see table 1) 


DO-D7 Data to be loaded into register (load operation only) 


The received data word is checked - length, CS and the microprocessor by forcing the SBE line low for 
parity - immediately after the low-high transition of 20-24us. 
SBE. If the received word is valid this is signalled to 


4/14 ; 
Nap A, BROT 


TAB-01 


TAB-02 


REGISTER READING. M206 registers are read by 
transmitting a 15 bit word as shown in fig. 4 with R/W 
low and the address of the register to be read in AO, 
A1, A2, A3. Bits D0-D7 can be high or low except 
when register 9 is addressed. 


If this word is received correctly the SBE line is im- 


RECEPTION 
OK 


LOADING THE NON-VOLATILE MEMORY. Datais 
stored in the 32 x 16-bit NV memory by loading the 
new contents into registers 10 and 11 then the ad- 
dress into register 9. The memory modify cycle 
begins when the address has been loaded and suc- 
cessful completion is indicated by a logic "1" in bit 
zero of register 12. 


The time for a modify cycle varies from a few miilli- 
seconds to several hundred milliseconds during the 
device lifetime and is not internally limited. The stor- 
age operation should be aborted after one second 
if it proves unsuccessful. This is done by setting bit 
zero of register 12. 


READING THE NON-VOLATILE MEMORY. The 
NV memory is read by loading the address into reg- 
ister 9. The contents of the addressed word are 
automatically loaded into registers 10 and 11 and 
can be read by two register read operations. The 
data is ready 200 us after the address load. 


M206 


| 20 to 24u5 
] 


RECEPTION OK 
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mediately pulled low by the M206 and after 24 us the 
contents of the addressed register will be available 
to be read. The microprocessor reads this data by 
sending eight clock pulses. Data is output on the 
low-high transition of SBC and the first data bit is 
available before the first clock pulse. 


DATA READY 
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PLL COUNTER 


The PLL counter consists of a single counter that 
acts as the program counter (11 bit) and is swallow 
counter (4 bit) alternately. Data for the PLL counter 
is loaded into registers 6 and 7. Register 6 must be 
loaded first because the register 7 load operation in- 
itiates the data transfer to the PLL counter. 


The reference frequency is produced by dividing the 
clock frequency by 4096. With a 4 MHz clock this 
gives a reference frequency of 976.5 Hz. 


An out-of-lock signal is generated (output OL) when 
the phase error between the reference frequency 
and the input frequency exceeds 0.72 (2 us). 


The phase comparator output, PCO, has a three- 
state push pull configuration with a high level of 5 V 
and a low level of 0 V (with zero current sink or 
pump). The output impedance (both states) is typi- 
cally 200 Q (400 Q maximum). The phase compara- 
tor output can be set to a high impedance state (both 


a 5/14 
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sink and pump transistors off) by setting bit 4 of reg- 
ister 8. The output is held in the high impedance 
state until this bit is reset. The phase comparator 
output should be set to high impedance when 
changing band. 


RECOVERING LOCK. The phase comparator out- 
put can also be set to high and low levels to restore 
normal operation when the oscillator stops or the 
prescaler functions incorrectly at high frequency. 


In the first condition (oscillator off) the prescaler 
sometimes oscillates, at high frequency. The loop 
reacts by reducing the varicap voltage in an attempt 
to reduce the frequency, thus worsening the situ- 
ation. This out-of-lock condition is signalled to the 
microprocessor (by the OL output) which can set the 
phase comparator output to low level, forcing the 
varicap voltage up and restarting the oscillator. The 
phase comparator output is forced low by setting bit 
5 of register 8. After about 1 ms this bit is automat- 
ically reset and the loop should lock again. 


When the out-of-lock condition is caused by a failure 
of the prescaler to operate correctly at high frequen- 
cies the loop reacts by increasing the voltage, hence 
the frequency, again worsening the situation. To re- 
cover from this condition the phase comparator out- 
put is set high. This is done by setting bit 6 of register 
8 which, as in the previous case, resets itself after 
1 ms. 


The out-of-lock condition could also be caused by 
unwanted changes in band or PLL counter contents 
provoked by external interference (spikes on supply 
etc.). For this reason it is always advisable to reload 
the band and PLL counter registers before attempt- 
ing to recover lock as described above. If the phase 
comparator output is in the high impedance state, 
the OL output signals the reset condition but not the 
out-of-lock condition. 


CALCULATING PLL COUNTER VALUES 
a) F = video carrier 
b) IF = 38.9 MHz 


c) The frequency to be synthesized is Fs = F + IF 

d) The Ref. frequency of the phase comparator is 
_ 4.000MHz _ 

Fref = = anoE = 0.97656kHz 


e) Using the prescaler 64 + 15/16 the minimum 
frequency steps is 


Fret X 64 = 62.5 kHz 
f) The modulo of division N is given by the ratio 


a ______&F sGs-THo 


between the frequency to be synthesized and 
the reference frequency multiplied by 64. The 
result has to be rounded. 


Fs 
NS = Integer rounded ie 6 7 


g) With the 64 + 15/16 prescaler and the particu- 
lar counter of the M206 the division by N is 
given by 

Ns = (Is + 1)- 15+ (Rs +1)- 16 

where | (integer part) controls the division by 15 
(program counter) and R (rest) controls the divi- 
sion by 16 (swallow counter). For ease of calcu- 
lation we decrement Ns by one getting Nc = 
Ns - 1. 


The numbers Ic and Rc are given by : 
Nc = (Ic + 1)-15+(Ro+1)- 16 
No -31=Ic-15+Rec- 16 
using the formulas : 
Ne - 31 | 
15 


Ro = Nc - 31 -— 15. Integer 


Nc -31-—Rc: 16 
15 

Rs =Rc+ 1 

Is=lIc 1 


IC = 


Example : 
Channel 21, F = 471.25 MHz 
Fs =F +1F, Fs = 471.25 + 38.9 = 510.15 MHz 


510.15 - 10° 
62.5 - 10° 
= Integer rounded [8162.4] = 8162 


Nc = Ns-— 1 = 8161 


Ns = Integer rounded 


Ro =Nc-31 - 15- Integer leer 
= 8161 -31-15- integer FS 


= 8130 - 15- Integer [542] 
= 8130 - 15 - 542 = 8130 - 81380 =0 


Ga ——— Se ee 


Rs =Ro+1=0+1=1 


Is=Ic-—1=542-1 = 541 
R and | have to be translated into binary code. 
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DIGITAL/ANALOG CONVERTERS 


The six pulse-width modulation (PWM) D/A conver- 
ters have a resolution of 64 steps and an output fre- 
quency of 16 kHz (with 4 MHz clock). At power on 
reset they are set to a duty cycle of zero. 


POWER ON RESET 


The Vpp1 and Vppe2 supplies have an integrated digi- 
tal power on reset with a duration of 250 ms. 

The reset condition is signalled by a low level on the 
out-of-lock output, OL. The microprocessor can test 
this condition by reading bit 1 of register 12. This bit 
is zero during power on reset and the OL output re- 
mains active until it is read. Reading this bit automat- 
ically restores it to a high state. 

During power on reset time commands from the mi- 
coprocessor are not acknowledged. Power on reset 
also sets the phase comparator output to a high im- 
pedance, state. Itis restored by resetting bit 4 of reg- 
ister 8. 


M206 


REMOTE CONTROL SIGNAL PRE-PROCESSOR 


This section contains a preamplifier, squarer, digital 
filter and a pulse generator. The digital filter enables 
the pulse generator only if three successive nega- 
tive going pulses (4 edges) are detected. The dis- 
tance between these pulses must be in the range 
24-27 us (about 37-41 kHz with a 4 MHz clock). The 
input is not tested for the duration of the output pulse 
(192-256 is). 

If this pre-processor is used in conjunction with 
M709 or M710 remote control transmitters valid sig- 
nals can be recognized in the presence of extreme 
noise conditions. Separating the signals from the 
noise externally in this way reduces the number of 
interrupts that the microcomputer has to handle thus 
allowing it to concentrate on other takes. To take ad- 
vantage of this section the M708, 709, 710 transmit- 
ters must operate with a clock frequency in the range 
492-508 kHz. 

The input can be DC or AC compled to the I.R. pre- 
amplifier. 

In case of DC coupling the quiescent input level is 
suggested to be 1.5 V. 


ply 2, 3, 


OUTPUT | | 


| min192 us max256us | 


S -5428/2 
88DSM206-07 


Response of the Digital Filter as a Function of the Input Frequency (in kHz). 


t(KHz) <35.71 35.71 37.03 
Tus) >28 28 27 


| | 


3-542973 


Undetermined 


416 43.4 43.4 
24 23 <23 


1 | 


Undetermined 
88DSM206-08 
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M206 PROGRAMMING SUMMARY 


Registers 0-5 — DA Convertors 1-6 Register 6 — PLL Program Counter. 
5 0 6 0 
BINARY CODED RO-R5 PROGRAM COUNT 7 bits 
ANALOG VALUE 6 bits UPPER 7 BITS 
“MSB LSB MSB 
Register 7 — PLL Program/Swallow Counter. 
7 0 
PROGR COUNT | SWALLOW | 8 bit 
LOWER4BITS COUNT = 
LSB MSB LSB 


Register 8 — Band Drive Outputs/Phase Comparator Output Control. 


BO-B3 Band Drive outputs BO-B3 
PCOZ Phase Comparator Output High Impedance 
PCOL Phase Comparator Output Low Level 
PCOH Phase Comparator Output High Level 
PCOH +PCOL § +PCOZ | +Phase Comparator Output 
L L L | Normal PLL Operation 
L L |  H_ ! High Impedance State 
L H ' L | Low for 1 ms then returns automatically to normal PLL operation. 
L H H | Low for 1 ms then returns to high impedance state. 
H L L ‘ High for 1 ms then returns to normal PLL operation. 
H L H High for 1 ms then returns to high impedance. 
H H L ' Normal Operation * 
H H H ' High Impedance * 


* These combinations are not accepted and PCOL, PCOH are automatically reset low after 1 ms 


Register 9 - NV Memory Address. 


4 0 
ADDRESS 5 bits 
MSB LSB 


Registers 10 & 11 —- NV Memory Data. 


UPPER EIGHT R10 
DATA BITS 8 bits 


LSB 


8/14 
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M206 PROGRAMMING SUMMARY (continued) 


Register 12 — NV Modify Status/Reset Status. 
1 0 


RESET MODIFY | 4: 
STATUS sTATus | < bits 
fg 


MODIFY STATUS Modify in progress. 
RESET STATUS Reset actived. 


Modify over 
Reset not actived. 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value 
Supply Voltage ' —0.3 to 7 
Memory Supply Voltage ~0. 


0.3 
Vi Input Voltage (except Pin 11) -0.3 to 7 
Pin 11 | -03to 15 


Vo (off) Off State Output Voltage (except Pins 2-3—-4—26-—27-28-20~-21—22-—23-24) 7, 
He 2-3—4—-20 to 23-26 to 28 15 
in 24 28 


V 
V 
V 
V 
V 
V 
lot Output Current (except Pins 2-3—4—26-27-28) 
Pins 2-3-4—26-27-28 


Output Current (Pins 15, 9) 


Operating Temperature Range 


Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device This Is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated tn the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 


Soe aS Soe 


Vipp Peak to Peak Signal 
Threshold Voltage DC COUPLING 


Voi 10-12-13 | Vpp = 4.75 V 
16-18-20 lo. = 1.6 mA 
21-22-23 


ISA 


Vop = 4.75 V 
lo. = 0.2 mA 


Vpp = 4.75 V 
lo. = 2.5 mA 


14 
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STATIC ELECTRICAL CHARACTERISTICS (continued) 


Output High Voltage 


= Test Conditions oe = 
Vpp = 4.75 V 2.4 
lon = —0.2 mA 
lH =-—1mA Vpp2 - 
0.2 
2-3-4-10-16! Vpp = 475 V 
20—21-—22-23 | Vo (otf) = 5.25 V 
26-27-28 
Vpop = 4.75 V 100 
Vo (off) = 26 V 
Input Low Current 12-13 ey ='5.20.V. 50 
VoL = 0.4 V 
High Impedance output Vo = 0 to Vppe2 
Current 


Supply Current Vpp1 = 9.25 V cs 
Supply Current Vpp2 = 5.25 V Pd 


Output Leakage Current 


DYNAMIC ELECTRICAL CHARACTERISTICS 


us 


Memory Supply current Vpp = 26 V 
e Write Peak 
Average 
e Erase Peak 
Average 
e Read Peak 
Average 


RRR 
OK of Reception 
a 


Minimum SBC Delay Time from OK of 
Reception 


Data Valid Time from OK of Reception 
Data Valid Time from SBC Pulse 


ts Propagation Delay of PMC 
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TIMING WAVEFORMS 
REGISTER LCAD 


nt 
al 
| 
‘ 


we, ’ 
» Setup. Jt ne 
ot —_—_——————3.7» 
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REG el | READ 


Go ohle2c6. 72 


PRESCALER Oe Solas MING 


5.54250 
88DSM206-11 
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INPUT AND OUTPUT CONFIGURATIONS 
SBC PDI 


‘1 


88DSM206-12 88DSM206-13 


CLIN RCIN 


Ee 


$-5417 
$-541 


8 
88DSM206-14 88DSM206-15 


SBD, SBE DA1-DA6, BO-B3, OL, RCOUT 


i 
i 


$-5419 


88DSM206-16 88DSM206-17 


* Depletion transistors 


PCO PMC, CLOUT, CLBUF 


>— 
>—| 


$-$421 


88DSM206-18 88DSM206-19 
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TYPICAL APPLICATIONS 


Remote Controlled TV Frequency Synthetizer. 


CHANNEL 
r 


ee) 
PROGRAM [= 
DISPLAY 


TELETEXT 
and 
VIEWDATA 


ON/OFF STFREO S- 5430N 


88DSM206-20 


. Remote Control Decoding by Microprocessor. ~ +4MqHz Fine Tuning (62.5 kHz per Step) 
- 32 Station Non-Volatile Memory or 30 Station . Automatic Search within Channel (using 
. Memory + Normalized D/A Positions TDA4433) 
. Flexible System Operation - AFC Operation (using TDA4433) 
_ Frequency Synthesis of all Standard and CATV . 6 D/A Converters 
Channels - Teletext and Viewdata Data Bus Conversion 


. Direct Channel Selection 
Remote Controlled TV Frequency Synthetizer and Clock Timer. 


a 
nae (, ~&_|TD42320 
M710 


CONTROL BUS 


FILTER 


A ANALOU 
{ ONTROLS 


VIDEO 


i 
TDA4433 K— HF LYBAC K 
a ene ne 


TELETEXT AND 
VIEWDATA 


ON- OFF 
PREPROGRAMMIIk» 
etc 


CHANNEL /PROGI: AM 
or 


DAY HOUR .MINJTES 5-563 


88DSM206-21 


Frequency Synthesis as described in the Basic Configuration with the addition of : 
. Further Station Memory, using M120, 1 K NV MEMORY 
- Clock and programmable timer for automatic switch ON/OFF, using M755. 
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PACKAGE MECHANICAL DATA 
28 PINS - PLASTIC DIP 


Dimensions in mm 
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SINGLE-CHIP VOLTAGE SYNTHESIS TUNING SYSTEM 


16-STATION MEMORY - 7-SEGMENT LED 
DISPLAY 

VOLTAGE SYNTHESIZER : 13 BITS 

4-BAND PRESET CAPABILITY 
NON-VOLATILE MEMORY : 304 BITS 


_ 16 WORDS OF 19 BITS FOR TUNING 
VOLTAGE (13 bits) - BAND (2 bits) - FINE 
DETUNING (4 bits) 


_ 10* MODIFY CYCLES PER WORD 


~ MIN 10 YEARS DATA RETENTION 
» PCM REMOTE CONTROL RECEIVER 
DECODES SIGNAL TRANSMITTED BY M708 
a» VOLUME D/A : 6-BIT RESOLUTION / 8kHz 
MEMORY SKIP FUNCTION 
AUTOMATIC SEARCH WITH DIGITAL AFT 
CONTROL 
FINE DETUNING D/A ACTING ON AFT DIS- 
CRIMINATOR (16 steps) WITH SEPARATE 
STORAGE FOR EACH MEMORY POSITION. 
ALTERNATIVELY IT CAN BE USED TO CON- 
TROL BRIGHTNESS OR COLOUR SATURA- 
TION 
MANUAL SEARCH WITH DIGITAL AFT CON- 
TROL 
MANUAL SEARCH WITH LINEAR AFT 
SWEEP SEARCH DISPLAY OUTPUT 
mw SUPPLY VOLTAGES : Vpp = + 5V, 
Vpp = + 25V FOR THE MEMORY 
a CLOCK OSCILLATOR : 445 TO 510kHz 
» INTEGRATED DIGITAL POWER ON RESET 
(no external initialization circuitry required) 


DESCRIPTION 


The M491Bis a monolithic N-MOS LSI circuit includ- 
ing a Floating-gate Non-Volatile Memory for storage 
of up to 16 stations. Tuning of the station is per- 
formed with a 8192 step D/A converter, using the 
principle of voltage synthesis. 


It is designed for 7-segment LED displays. Direct 
memory selection is possible only from remote con- 
trol while Up/Down memory scanning is possible on 
the set and also from remote control. An option input 
for 8 or 16 Stations is available. 


The circuit also includes a PCM remote control re- 
ceiver operating in conjunction with the transmitter 
M708. The highly reliable transmission code en- 


June 1991 


WITH 1 ANALOG CONTROL 


sures error-free signal detection even in presence of 
high noise conditions. 


Search of the station is possible in automatic or ma- 
nual modes. The circuit can operate with a Digital or 
Linear AFT control. 


The Digital AFT mode is necessary for automatic 
search and requires an external circuit (TDA4433 or 
equivalent, e.g. dual comparator plus TV station de- 
tector) to convert the AFC-S-curve into an Up/Down 
command. 


Fine tuning (detuning) is also possible with different 
modes of operation. 


The circuit is assembled in 40-pin dual in-line plastic 
package. 


(Plastic Package) 
ORDER CODE : M491B1 


PIN CONNECTIONS 


Vgg (GND) [_} 1 
MEMORY SUPPLY [_] 2 


VHF | 
VHF Il 
MEMORY TIMING [| 3 CATV 
FINETUNINGDA [ | 4 UHF 
TUNING D/A [| 5 SEGM het 
DIGITAL AFT STATUS [| 6 SEGM g 
SEGM f 

SEGM e 

Vss (GND) 
OPT 816 
SEGM d 
SEGM c 
SEGM b 
SEGM a 
MAINS ON OFF 


LINEAR AFT DEF MAINS ON OPTION 


fg a a EF es a Me ee 


DIGITAL AFT EN 
v3 
v2 


v1 


AE te Da at 


4 
91DSM491B-01 
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FUNCTIONAL DIAGRAM 


TOA Ypp(25¥) 
[om] f Oo 7 2320 of 
SIOKHZ 8160 
665 10510 KHz 


| 


+5V q 
; deelvoe! em 
IR “oo] ss} mt IN out TEST 


a: 1 3 2 7 8 
v 
ss 5 TUNING D/A 


é FINE TUNING DIA 
OPT B/16 VHF I 
40 


45 to013 2V 
VHF TOT 
39 


Caly BAnO Out 
8 

UHF 
7--—~ 
SWEEP OISPLAY OUT 


AFT 
’ AUTO SEARCH STOP are S Curwe 


Apt2 DIG AFT " 
OIGITAL AFT STLTUS 
DIGITAL AFT ENABLE 


LIWEAR AFY DEFEAT 


VOLUME O/& 


¢ [Q),~)4 [a In |o | & 


MAINS ON/OFF 


2 


MAINS ON OPTION 
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ABSOLUTE MAXIMUM RATINGS 


Parator eo 

[Vi inputVotege SS SSSCSCS~S~sYSCSC HT 
V 

Cw 


Vo (off) Off State Input Voltage (except pin 3) 15 
Pin 3 28 
O 
UW 


lot Output Low Current 
Led Driver Outputs 20 
Pins 6 — 14 20 
Pins 4-5 7.5 
All Other Outputs fs) 
| ted Max. Delay between Memory Timing and Memory Supply Pulses 
| Prot | Total Package Power Dissipation W 
Storage Teperature — 25, + 125 


Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


2/16 z 
IT SGS THOMSON 


144 


TAB-01 


M491B 


DC ELECTRICAL CHARACTERISTICS 
(Tamb = 0 to + 70°C, Vpp = +5V unless otherwise specified) 


[Fin [Symbot [Parameter [Test Conditions [ Min. | Typ. [Max. [Unit 
Read Peak 


2-Memory Supply Memory Supply Current mA 
42 
12 
9 
5 
8 
Average 2.5 


ee V Output Low Voltage Vop = 4.75 V, lo. = 2.5 mA V 
3—-Write Timing Out = P g ai de 
lo (oft) | Output Leakage Current | Vpp = 4.75 V, Vout = 26 V 
4-Fine Tuning D/A | low | | Vo = 5.25 V, Vo yor = 13.2 V 
Ss 


V Vop = 4.75 V, lo. = 20 mA 
6—Digital AFT Out DD OL m 


Peak 
Average 
Erase Peak 
Average 


eT of POT |e, 
7g (me rn Lc [calcd mead aad a ed Ue (al ( 
| > > > > oO | > >| > >| > 


=) 
ol 


id?) 
(oo) 


—_ 
m}Ola!] ifs] os b slalo 
O};}pA| O o| wu S lig] © 


9—Power Supply Supply Current Vop = 5.25 V 

Vit Input low Voltage Vop = 5.25 V 
12-AFT1 Vin Input High Voltage Vpp = 5.25 V 3.5 
13-AFT2 

lie Input Low Current Voo = 5.25 V, Vii =1.5V 
14—Display Out ae sia i 
15-Volume D/A oleate Saale 

Vop = 5.25 V, Vo (off) = 13.2 V 


NO 
oO 


17—Digital AFT 
Enable 


Vop = 5.25 V, Vi = 0.8 V 


18-19-20 


V3 
V2 p Keyboard In 


=) 


a a A 
[Ta [Pumpraor | dO] 


Om} |p 
<[< 


V1 


[o>) 
on 


21—22-23-24 


X4 
ssh Keyboard Out 
X1 


: 3/16 
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DC ELECTRICAL CHARACTERISTICS (continued) 


lege Pull-up Resistor 
Eee 


V 
V 
V 
V 
V 
V 
V 
V 
V 


Test Conditions 


25—Mains On 
Enable 


26—Mains On/Off 


31-—Z2 
32-21 

MPX for 
Display Out 


Vop = 5.25 V 

Vii = 0.8 V 

Vop = 4.75 V, lo. = 100 nA 
Vpp = 4.75 V, Vo = 0.7 V 


—1. 


co) 


NO 
aw 
oO xo} 
| 
(an) 
Ba 


= 
ru 


Vpp = 4.75 V, lo. = 1mMA 


Vop = 5.25 V, Vo cof) = 13.2 V 


Vop = 4.75 V, lol =1mA 


N 
ro) 


37—-UHF B Vop = 4.75 V, loo = — 150 LA 2.4 
38-—CATVLA 
39-VHFIII f N 
40-VHEFI D 


Oo on O 


OL 

OL 

OL 

| loot) | Vop = 5.25 V, Vo cotty = 13.2 V 
OL Vop = 4.75 V, lo. = 20 mA 
OL 
IH 

Vit 


8 
Oo 


lo (oft) 


<< 
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27-28-29-30-33- 
34-35 Display Out 


[seDsveyou | Vou 
a 


31-Memory 8/16 a 


DESCRIPTION (All timings at felock = 500kKHz) 


Vpp = 4.75 V, lo. = 30 mA 


PIN 1: Vss Thus a constant aging of all the bits of the word is 

The substrate of the IC is connected to this pin. This oan ; 

is the reference pin for all parameters of the IC. During both write and erase cycles the memory 
status is checked continuously ; therefore after each 

PIN 2: MEMORY SUPPLY VOLTAGE write or erase pulse a read operation is carried out. 


The write or the erase operations are stopped as 


A supply voltage of 25+ 1 V has to be appliedtothis = 66 a6 the result of the read operation is valid. 


pin during the modify and read cycles. 
WRITE CYCLE. The peak of the current flowing 
Oe ere through pin 2 during a write operation is shown in 
A modify cycle consists of three steps : fig. 1, while fig. 2 shows the envelope of the same 


1. All"1"s are written inthe bits ofthe selectedword. Current. 
2. All bits of the selected word are erased (all "0"s) The typical write time is 3-4 ms for the first cycles and 


3. The new content is written. increases to about 30 ms after 1000 cycles. 
OE a so ae (7 SGS-THOMSON 
SF CROELECTROMIES 
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Figure 1 


64 |32} 44] N6us | AFTER ABOUT 30msec 


88DSM491B-03 


Figure 2 


Typ.max.20 msec Typmax8msec | 


88DSM491B-04 


ERASE CYCLE. Fig. 3 shows the timing and the read cycle. The typical erase time is 10 ms for anew 
waveform of the current flowing through pin 2 during device and increases with the number of modify 
the erase operation. The peak current is 7 MA (max) operations up to 200 ms after 1000 cycles. 

during the erase cycle and 6 mA (max) during the 


Figure 3 


88DSM491B-05 


In order to protect the memory in case of failure of some bits the modify operation is stopped after 1 sec. 


. 9/16 
7a = 
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READ CYCLE 
Fig. 4 shows the waveform of the current during a read operation. 


Figure 4 


88DSM491B-06 


PIN 3: MEMORY TIMING OUTPUT quency of 15kHz can be used to generate a voltage 
This output gives the timing for the pulses to be ap- which, if fed to a varicap diode in parallel to the AFC 
plied at pin 2 during the modify and read cycles. The discriminator, will detune the receiver by a small Af 
output consists of an open drain transistor. while maintaining the action of the Digital AFT. This 
PIN 4: FINE TUNING D/A output can be used in conjunction with both Linear 


A D/A converter with 16-step resolution and a fre- and Digital AFT modes of operations. 


Figure 5 


64 psec 


Sieg eae 


MID RANGE 


FINE TUNING OUTPUT 


88DSM491B-07 


The Fine tuning function operates as follows : 


together with the 13 tuning voltage bits and 2 in- 
formation bits. 


- Modification time of FT D/Ais of 1 step every 200 
ms if issued locally or every 2 received signals 
from Remote contro! transmitter. 


. At the start of any automatic or manual search, 
the output is set at the mid range. 


- When the search has been completed it is 
possible to operate on FT + commands. 
The store command memorizes this information 


6/16 : 
ne &/ 6c see 
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PIN 5: TUNING D/A 


A2' =8192step pulse modulated signal for the tun- 
ing voltage is available on this pin. 


Pulse modulation is implemented by combination of 
a rate multiplier and pulse width principle. 


With a tuning voltage increasing from zero, the num- 


Figure 6 


DIA 
CONVERTER 


PIN 6 : DIGITAL AFT STATUS OUTPUT 


This output shows the status of the digital AFT. It is 
low when the digital AFT is enabled and it can di- 
rectly drive a LED. 


The output consists of an open drain transistor. 


Figure 7 


88DSM491B-09 


PINS 7 & 8 : OSCILLATOR INPUT/OUTPUT 


The frequency of the clock oscillator should be be- 
tween 445 and 510kHz using a low-cost ceramic 
resonator. In these conditions the value of the ref- 
erence frequency of the transmitter can be in the 
same range. In other words the transmitter and the 
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ber of pulses increases continuously up to 2° _ 256; 
starting from this point the number of pulses remains 
the same but the pulses get larger until they reach 
the maximum content of the internal counter. The 
output consists of an open drain transistor which of- 
fers a low impedance to ground when in the ON 
state. 


88DSM491B-08 


receiver can operate with different reference fre- 
quencies. 


Figure 8 
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PIN 9: Vpp 


The supply voltage has to be comprised in the range 
4.75 to 5.25 V. When it is applied an internal power 
on reset of 0.5 s is generated. 


The memory position 1 is automatically read if the 
mains on option input (pin 25) is grounded. 
PIN 10: TEST 


This pin is used for testing and has to be connected 
to Vss. 


‘ 7/16 
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PIN 11 :1.R. SIGNAL INPUT 

The integrated receiver decodes signals transmitted 
by M708, address 9. 

The minimum signal to be applied is 0.5 V peak-to- 
peak. (AC-coupled). 


The receiver input section performs the following 
tests on the incoming signal to achieve the necess- 
ary noise immunity : 


- measurement of the pulse distance (time base 
synchronization) 


. check of the position of the received bits opening 
window at the time bases 


- check of the parity bit 
Figure 9 


TDA2320 
or TDA8160 
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I.R. Code 


Command 
se 


ROO ON at 
Poo) ono — 


a|/ouruu uu 
OO} ONMOAG 


NO DO NON PO 
BWM Oo 


“aA + OO oO 
ast OO 
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= 


. check of the absence of pulses between the 
parity bit and the stop pulse 


. check of noise level ; the receiver checks para- 
sitic transients inside and outside the time win- 
dows. 


If the above test conditions are not fulfilled, the re- 
ceived word is rejected and not decoded. If the re- 
ceived signal is acknowledged as a valid word it is 
stored an decoded. 


The end of transmission will be acknowledged by re- 
ceiving the end of transmission code or by means 
of an internal timer if the transmission remains inter- 
rupted for more than about 550ms. 


Supply Voltage of 
TDA2320 
5 
12 


Function 


End to Transmission 


Power On/Off 
Mute On/Off 
Memory 1 
Memory 2 
Memory 3 
Memory 4 


Fine Detuning Up 
Fine Detuning Down 
Memory 5 

Memory 6 

Memory 7 

Memory 8 


Memory Up 
Memory Down 
Memory 9 
Memory 10 
Memory 11 
Memory 12 


Manual Search Up 
Manual Search Down 
Memory 13 

Memory 14 

Memory 15 

Memory 16 


oOO0O000 


Volume Up Mute 
Volume Down f Off 
Memory Addressing 
Digital AFT On 

Band Sequential! 
Automatic Search 


a a oe a Sa — a a ee ee ee 


a oe a a ca 3 
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PINS 12 & 13 : AFT1-AFT2 (STOP AFT INPUTS) 


These pins are enabled during the automatic search 
and during normal operation. when the digital AFT 
is enabled (See description of pin 17). 


The STOP/AFT inputs are also disabled internally 
during any program or band change for the duration 
of the Mute signal. 


These pins work according to the truth table given below : 


sds M491B Pini2 
| TDA4433 Pin 2 


M491 B Pin 13 
TDA4433 Pin 6 


Function 
(referred to the tuning voltage) 


H L Up 

L | H Down 

L L Middle 

H | H | No Operation | 


These inputs have two different functions depend- B) Digital AFT operation : when a station is per- 
ing on whether the system is in the search or in nor- fectly tuned, the input signals coming from 
mal operation (AFT control). TDA44833 are at middle condition. 


, ; If the tuning moves lower than the threshold 
Th h | pull- f 30kQ 
i DEE eve ene PUNE eel atle Ohne below 38.9 MHz, the pin 12 is put H and pin 13 


is put L ; the 13 bit internal counter is moved 
SLOW UP speed to increase the varicap voltage. 


A) Search mode : after depressing the Automatic 
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search or preset keys, the levels of the signals 
coming from the TDA4433. applied to these pins, 
control the search function and determine when 
the search must stop. i.e. a TV station has been 
recognized. 


The circuit operates in the following sequence 

(see fig. 10 for reference) : 

1 - after pressing the search start key the search 
occurs in the FAST UP mode. 

2 - eventual transitions available on these inputs 
are ignored during the first 15 search steps if 
the system is in the UHF or CATV bands. 


If the system operates in VHF | and III bands, the 
first 60 search steps are ignored. The accept- 
ance delay of 15 (60) search steps has been in- 
troduced to prevent the system from stopping at 
the previous station. 


After this time the FAST UP speed is automat- 
ically reduced to half during each UP signal (ME- 
DIUM UP = FAST UP7/2). 


A DOWN signal preceded by at least an UP sig- 

nal will set the search to MEDIUM DOWN mode 

(FAST UP/4). 

3 - the next UP signal will switch the search to 
SLOW UP speed (61Hz). 


At this point the systems is in normal AFT oper- 
ation. 


When a detuning occurs in the opposite direction 
the input 12 goes Low and 13 goes High and the 
tuning voltage falls at VERY SLOW DOWN 
speed (7.6Hz). 


The increase or decrease of the tuning voltage 
is stopped as soon as the input returns to middle 
conditions. 


Therefore during normal operation pins 12 and 
13 act as digital AFT control commands. 


C) Recall from memory : when the digital AFT is 


enabled and data is recalled from Memory, a 
fixed value of 8 steps (= 31.2mV) is subtracted 
from the tuning voltage. 


This corresponds to a detuning of 0.6MHz (UHF) 
and of 0.3MHz in VHF Ill into that part of the IF 
response curve which corresponds to the fully 
transmitted sideband. 


At this point the AFT operation takes over as de- 
scribed in point B above and the exact tuning is 
achieved in about 0.2 sec. 


This feature increases the AFT capture range 
and fullfills the stability requirements of the tuner, 
voltage references and the D/A converter. 


If the Digital AFT is disabled (pin 17 at Vss), the 
memory content is read without any change. 


: 9/16 
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Figure 10 


35 36 $37 J8MHz 


IF RESPONSE 


33.4MHz 


SEARCH DIRECTION 
a a 


TRANSMITTER 
IDENTIFICATION - 


SIGNALS ON 
TOA 4433 
PIN 2 


FAST UP | MEDIUM UP 
Ene 


$1 $2:0.5 $1 


DIGITAL INFORMATION / 


f 
139.0MHz — — a ea IS 6 Se _ 
AFC 
THRESHOLD 


38 BMH: — — j 


SEARCH START 


PIN 14 : SWEEP SEARCH DISPLAY OUTPUT 


This output, which is normally Low, goes High during 
automatic search automatic preset et intervals of 
160ms for about 40ms to blank the LED of band dis- 


play. 
Figure 11 


3-602 
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88DSM491B-13 


PIN 15 : VOLUME D/A OUTPUT 


This output delivers a square wave signal of 7.8 kHz 
and duty cycle variable in 63 steps. In case of acon- 
tinuous command for varying the volume, the duty 
cycle is changed at the rate of the transmitted signal 


MEDIUM DOWN 
$3 =0.25 S! 


NORMAL AFC POSITION 


SLOW UP 
$3: 67Hz 


NORMAL AFC QPERATION = 


 cmamad 


VARICAP VOLTAGE 
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(approximately every 102ms with fret = 500KHz) or 
every 112ms if issued locally. 


Overflow and underflow protection are provided. 


The volume output can be switched to Vss and reset 
to the previous level by means of the Mute On/Off 
command. It is also reset by the Volume Up/Down 
and the Mains On/Off commands. 


The volume is muted for about 1s at each mains on 
and off command during the power on reset time 
and program change (0.5s). 


At the first power on reset of Vpp the volume D/A is 
set at the level 21/64. The last level is preserved until 
Vpp is not removed. 


PIN 16 : LINEAR AFT DEFEAT OUTPUT 


This output is normally High and goes Low when a 
Manual Up/Down command is issued. 


It returns High with a 1 second delay from the re- 
lease of the key, in order to give the user the possi- 
bility of the tuning adjustment without the AFT inter- 
vention. It goes Low for 0.5s during program 
change. 


10/16 : 
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Figure 12 


MAN UP/OOWN 
KEY PRESSED 


LINEAR AFT 
OEFEAT OUTPUT 


PIN 17 : DIGITAL AFT ENABLE INPUT 


If this input is connected to Vss (GND), the digital 
AFT loop is always disabled. If pin 17 is left open or 
is connected to Vpp, the digital AFT is automatically 
enabled at power on. When a manual up/down 


PINS 18-19-20-21 -22-23-24 : KEYBOARD MATRIX 
Figure 13 


vi 
MEMORY DIGITAL 
uP AFT ON 

\ \ 


MEMORY | AUTOMATIC 
OOWN SEARCH 


MAN 
SEARCH 


VOLUME 


A command is accepted if the corresponding con- 
tact has been closed for a minimum time of 30ms. 


Local input commands and |.R. commands have the 
same priority. 


lf a complete I.R. command has been received, the 
local inputs are blocked until the command has been 
executed and the "end of transmission code" gener- 
ated. 


Viceversa an |.R. signal cannot be decoded until an 


M491B 


MAN UP/OOWN 
KEY RELEASED 


te! 8 -6021/1 
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search command is issued, the digital AFT loop is 
disabled and the digital AFT status output is in- 
hibited. 


The digital AFT loop is restored by the commands: 
Digital AFT on/Automatic search/Automatic preset. 


AUTOMATIC 
PRESET 


MEMORY AQORESSING 
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issued local command has been executed. 


MEMORY UP/DOWN 


Depressing one of these two commands, the mem- 
Ory position is stepped in the UP or DOWN direction. 


If the key is kept closed, the channels are stepped 
UP/DOWN every 0.5 second or every 5 commands 
from the transmitter. 


The memory locations 9 to 16 are jumped if pin 31 
is at GND level. 


SON 11/16 
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BAND SELECTION 


The bands can be selected either directly or with a 
step-by-step command in the following sequence : 


VHF | 

CATV 

VHF III 

UHF 

VHF | and so on 


Only one band change is performed at each ac- 
cepted command. 


Disabled bands are automatically skipped. A band 
can be disabled connecting the corresponding out- 
put to Vss. 


SEARCH MODES 
4 modes are available : 


a) Automatic search 
b) Automatic preset 
c) Manual up/down (digital and linear AFT) 
d) Manual up/down (linear AFT) 


a) AUTOMATIC SEARCH. The search starts from 
the actual tuning and band position. During the 
search the tuning voltage is always changing from 
lower to higher voltage levels. When the end of the 
band is reached the search restarts from the begin- 
ning of the next band after a 480 ms interruption with 
the sequence of step-by-step band selection. Dis- 
abled bands are automatically skipped. 


The search is stopped when the first station is found 
or if a channel selection command is given. 


Stop of the automatic search is determined by the 
STOP/AFT inputs controlled by the TDA4433 which 
converts the AFC-S-curve into an up/down com- 
mand. 


At the end of the search the up/down command con- 
trols the correct tuning acting on the counter of the 
voltage synthesizer (Digital AFT). 

It is important to call the attention to the Digital AFT 


capture range which is larger than the normal linear 
AFT as shown in fig. 14. 


(digital AFT) 


Figure 14 


LINEAR AFT 
CAPTURE RANGE 


OIGITAL AFT 
CAPTURE RANGE 


88DSM491B-16 


mu _______________ &r §GS-THO 


Additionally the use of the Digital AFT allows storage 
of the tuning information corresponding to the zero 
point of the AFC-S-curve. This cannot be guaran- 
teed using the Linear AFT method only. The latter 
is acheaper system, because it does not require the 
use of the TDA4433 but it cannot guarantee what 
described above. 


As a result of the use of the Digital AFT, the require- 
ments for stability of the tuner, of the reference volt- 
age source and of stability of the D/A converter are 
less critical. 


Tuning speed in automatic search, if no station is 
found Is : 


VHF | 8 second 
VHF Ill 8 second 
UHF 32 second 
CATV 32 second 


The tuning and band information can be stored 
using the store/memory addressing command. 
The search can be stopped by a memory selection 
command. 


b) AUTOMATIC PRESET. The search starts from 
the lowest memory address, tuning voltage and 
VHF | band as described in automatic search mode. 


When an active station is encountered, the corre- 
sponding tuning and band information is automat- 
ically stored in the Non-Volatile Memory. 


Afterwards the system starts to search for the next 
station. The cycle is repeated until all bands have 
been scanned or the tuning information has been 
stored into all address locations. After completing 
this cycle the system reads out the tuning informa- 
tion of the lowest address. 


c) MANUAL UP/DOWN WITH DIGITAL AND LI- 
NEAR AFT (pin 17 at Vpop). Holding one of these 
commands pressed, the tuning voltage is increased 
or decreased. 


During this operation, the Digital AFT is automat- 
ically defeated and can only be reconnected with the 
"AFT on" command or by an Automatic search or 
preset command. 


The search speed is kept at minimum (there is no 
increment with the time) 


Sweep Time Number of Tuning 


Band for the Steps/Second 
Complete Band 
VHF | 128 seconds 64 
VHF Il 128 seconds 64 
UHF 512 seconds 16 
CATV 512 seconds 16 


In case of command received from remote control, 
the counter is increased/decreased every two re- 
ceived commands. 
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No band switching is provided at the upper or lower 
tuning positions. 
The volume is automatically muted 3 second after 


the key pressure is immediately restored at the re- 
lease of the key. 


d) MANUAL UP/DOWN WITH LINEAR AFT (pin 17 
at Vss). When this control is used the Digital AFT is 
disabled. 


The Linear AFT output goes low after an up or down 
command is issued and remains Low for 1 second 
after the release of the key. 


The volume is automatically muted for 3 seconds 
after the key pressure and is immediately restored 
at the release of the key. 


Tuning speeds are as follows : 


FINE TUNING UP/DOWN 
See description of pin 4. 


DIGITAL AFT ON 
See description of pin 17. 


VOLUME UP/DOWN 
See description of pin 15. 


MAINS ON/OFF 
See description of pins 25 and 26. 


Number of Tuning Steps Second 


64 


128 256 912 
64 128 296 512 
16 32 64 128 
16 32 64 128 


STORE COMMANDS 
2 modes of operations are available. 
a) store 


b) memory addressing 


In order to protect the memory, the store function is 
internally disabled after one store cycle. 

Itis enabled after a program change or a tuning oper- 
ation (it is not disabled by the Digital AFT control). 

a) STORE. The tuning information (Tuning D/A, 
Fine tuning D/A and band) is stored in a previously 
selected memory address when this command is is- 
sued. 

b) MEMORY ADDRESSING. The tuning informa- 
tion can also be stored with this command followed 
by the memory position selection. 


When this command is accepted all the memory 
LEDs are blanked. 


kyy, 
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Selection of the memory position initiates the store 
operations and restores the display. 

MUTE ON/OFF 

See description of pin 15. 


PIN 25 : MAINS ON OPTION INPUT 


If connected to Vss (GND) the Mains output is auto- 
matically switched on when Vpp is applied and 
memory 1 is read. 


If it is connected to Vpp the circuit goes in stand by 
condition. 
PIN 26 : MAINS ON/OFF OUTPUT 


Switch on of the set is controlled by the Mains on 
command issued for more than 0.3 s. The output 
transistor is set in the off condition to drive through 
an integrated pull-up resistor, an external NPN tran- 
sistor. 


Figure 15 


S- 6023/1 
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At each Mains on command a memory read out oc- 
curs. A Vpp (+ 25 V) is required for this operation, a 
1 second delay starts when the mains output is 
switched off. For a correct reading of the memory 
the Vpp supply voltage must reach the value of 25 
V within 1 second after a Mains on command. 


In case of automatic switch on at power on caused 
by pin 25 at GND, the total delay is of 1.13 second 
(0.13s for Vpp power on reset plus 1 second for 
mains on). 


The Mains on/off command, if repeated, will switch 
the output on (set off). 

The last address information is preserved until Vpp 
is present. 

Next Mains on command will switch the set at the 
previously selected memory address and a read 
operation will be performed. 


PINS 27-28-29-30-33-34-35-36 : MEMORY AD- 
DRESS OUTPUT 


These pins operate as output only for display of the 
selected memory location. Max drive capability is of 


MSON 13/16 


155 


M491B 


15 mA/1.2 V with the exception of pin 36 that is of 
30 mA/1.5 V. 


Direct memory selection is only possible by remote 
control. A local memory up/down command is avail- 
able in case of emergency. 


Pin 32 must be grounded. 


If pin 31 is grounded, the memory position 9 to 16 
are skipped in case of memory up/down commands. 


For normal operation pin 31 can be left open or, bet- 
ter, connected to Vpp. 

PINS 31-32 

See description of pins 27 to 30 and 33 to 36. 


PINS 37-38-39-40 : BAND INPUT/OUTPUT 


These outputs are provided to select up to 4 bands 
via external PNPs. 


If one or more bands have to be skipped, the corre- 
sponding outputs have to be short-circuited to Vss. 


Figure 16 


max132V 
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The relation between pins and 
bands are as follows : 

pin 37 = UHF 

pin 38 = CATV 

pin 39 = VHF Ill 

pin 40 = VHF | 


INPUT/OUTPUT CONFIGURATION 
Output Open Drain. 


a 


S-6025 
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Pins 3, 4, 5, 6, 14, 15, 16, 31, 32 (M490B) 


Pins 3, 4, 5, 6, 14, 15, 16, 27, 28, 29, 30, 33, 34, 
35, 36 (M491B) 


Output Push-pull. 
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Pins 12, 13, 17, 18, 19, 20, 25, 31 


Inputs/Outputs (std) 


-| 
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Pins 37, 38, 39, 40, 21, 22, 23, 24 (21, 22, 23, 
24 are used only for testing purposes). 


Oscillator. 
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IR Input. 


Pin 11 
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PACKAGE MECHANICAL DATA 
40 PINS - PLASTIC DIP 


(1) Nominal dimension 


(2) True geometrical position 


40 PINS 
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SINGLE-CHIP VOLTAGE TUNING SYSTEM WITH 
4 ANALOG CONTROLS AND uP INTERFACE 


» NON-VOLATILE MEMORY FOR 20 PROGRAM 
WORDS 
(17 BIT x 20) 
_ TUNING VOLTAGE 12 BITS 
_ BAND 2BITS 
_ MULTI STANDARD 2 BITS 
_ PROGRAM SKIP BIT 1 BIT 
_ 10,000 MODIFY CYCLES PER WORD 
_ MIN. 10 YEARS DATA RETENTION 
2 13 BIT VOLTAGE SYNTHESIZER (BRM + 


PWM) 

» NV MEMORY FOR 4 ANALOG CONTROLS 
(6 BIT x 4) 

» 4 BAND SWITCH OUTPUTS (VHE | & III, UHF, 
CATV) 


a 5x 7 KEYBOARD 

a» 2 AUDIO VISUAL OUTPUTS (VCR & PC) 

a» 2 CODED MULTI STANDARD OUTPUTS (e.g. 
PAL, SECAM, NTSC etc.) 

a DIRECT 11/2 DIGIT 7 SEGMENT COMMON 
ANODE LED DISPLAY DRIVING 

» PCM REMOTE CONTROL RECEIVER (M708 
transmitter) 

=» 5-BIT DATA INPUT + CONTROL LINE FOR P 
INTERFACE 

a LINEAR AFC DEFEAT OUTPUT 

» FLYBACK/SYNC. COINCIDENCE INPUT FOR 
SEMIAUTOMATIC SEARCH 

» STANDBY OUTPUT 

a OPTION SELECT : 

a 16OR 20 PROGRAMS 

a POWER UP MODE 

s PROGRAM SKIP DEFEAT 

a AV OPTIONS 

a 1 * OR DECADE MODE OPTION IN 20 PRO- 
GRAM OPTION 

a TEMPORARY ANALOG UP/DOWN INDICA- 
TOR ON LED DISPLAY 

» BAND SKIP OPTION 

a 455 TO 510KHz CHEAP CERAMIC RESON- 
ATOR 

=» Vop =5V +5%. Vpp=25V+1V 


DESCRIPTION 


The M494 is a monolithic LSI integrated circuit fab- 
ricated in SGS-THOMSON’s EPM2 process ; an N- 
channel, Planox, double poly MOS process capable 
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of including a floating gate NV memory cell (EE- 
PROM). 


Thei.c. has been designed as a complete digital TV 
tuning system based on the voltage synthesis prin- 
ciple and as a replacement for all the conventional 
potentiometers and band switches particularly inlow 
cost TV sets. It also provides some functions nor- 
mally only associated with higher cost sets. NV 
memory is integrated on the chip together with all the 
necessary control circuitry to provide the program 
memory. Separate NV memory is also integrated to 
provide the memory for four analog controls. A 
seven segment LED display can be directly driven 
by the chip to display the program selected, and the 
direction of movement of the analog controls. Pro- 
vision is made for a remote control receiver both on 
and off chip, the latter is interfaced via a data input 
and single control line. (This enables control by a 
microprocessor). A local keyboard can be used with 
the device in a variety of configurations. An option 
select pin provides for different program number op- 
tions, power up options and skip associated func- 
tions. This device is another significant step towards 
the complete integration of TV control circuitry. 
The device is packaged in a 40 pin DIL plastic pack- 
age. 


(Plastic Package) 


ORDER CODE : M494B1 
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PIN CONNECTIONS 


DATA HANDSHAKE 


STANDBY 
_| AFC DEFEAT 
36 |_| FB/SYNC COINCIDENCE 
35 |_| REMOTE CONTROL 
34 | | VOLUME 
33 |_| SATURATION 


28 | | CONTRAST 
TUNING 

26] | Osc ouT 

25] | OSC IN 
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15 


Output Low Current 

LED Driver Outputs: pin a-g 20 
pinh +i 

All other Outputs 


0 to + 70 
100 


Capacitance on data outputs & keyboard inputs when lines are 
connected by a keyboard switch closure 


Stresses above those under "Absolute Maximum Ratings" may causes permanent damage to the device This Is a stress rating 
only and functional operation of the device at these or any other conditions above those indicated tn the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device relia- 
bility. 
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DEFINITION OF TERMS 


The M494 has four conditions or states that it can 
be in which are defined below. Logic LO OV and logic 
HI = 5V. 


POWERED DOWN 


M494 


board commands are disabled except any program 
command On/Off. On/Standby. Memory sequence 
up or down, 1 * and +10 (decade) commands. All 
RC and Data commands are disabled except any 
program command, On/Standby, Memory se- 
quence up or down, 71 * and +10 (decade) com- 
mands. Analog controls. Tuning, AV, MS and AFC 


MDDS Ove MER OY defeat o/p’s = LO. Band o/p’s = HI (externally pulled 
ON up). See Standby section for more detail. 


OFF 


Vop = 5V. Vpp = OV. Device not driving display. Data 
Handshake pin configured as OFF o/p. Standby o/p 
= LO. Display disabled and Display drive o/p = HI 
(externally pulled up). All keyboard commands dis- 
abled except ON/OFF. Remote and data command 
sources disabled. Analog controls, Tuning, AV, MS 
and AFC defeat 0/p’s = HI (externally pulled up). 


Vpp = 5V. Vpp = 25V. Device driving display nor- 
mally. Data Handshake pin configured as RTS i/p. 
Standby 0/p = HI. All other functions operating nor- 
mally. 


STANBDBY 


Vop = 5V. Vpp = OV. Device driving display to show 
a single static bar (g segment). Data Handshake pin 
configured as RTS i/p. Standby o/p = LO. All key- 


STATIC ELECTRICAL CHARACTERISTICS 
(Tamb = 0 to 70°C, Vpp = 5V unless otherwise specified) 


Memory Timing Voi L .  el Vop = 4.75V, lo. = 2.5mA 


Memory Supply Memory Supply Vpp = 25V 

Current Write Peak 35 mA 

Average 10 mA 

Erase Peak 9 mA 

Average 5 mA 

Read Peak 8 mA 

Average 2.5 | mA 

ee 
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Vop = 4.75V, lo. = 4mA 


Contr. DACs 
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STATIC ELECTRICAL CHARACTERISTICS (continued) 


| ae VT 
Fe 
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a OO 


a 
[0a | ma 
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Standby Vpp = 4.75V, lot = 100UA 
Vop = 4.75V, Vo = 0.7V 


< 


a, b, c, d, e, f, 
g 


—/—- | © 
Oo] O] 


Vop = 5.25V, Vit = 1.5V 
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FUNCTIONAL DESCRIPTION 
(clock frequency = 500kHz) 


Vpp & Vss 


Vpp = + 5V + 5%. When applied, an internal power 
on reset of 110ms is generated. The voltage thre- 
shold for the reset is in the range 3 to 3.5V but is in 
fact the point at which the internal clock phases start. 


Vss = OV. This pin is connected to the substrate of 
the i.c. and is the reference for all parameters of the 
device. 


OSCILLATOR I/O 


The frequency of the oscillator should be between 
445 and 510kHz using a cheap ceramic resonator. 
The reference frequency of the remote control trans- 
mitter must also be in the same range i.e. if the os- 
cillator frequency is 455kHz then the transmitter 
frequency could be 510kHz or vice versa. 


TEST 


This pin is normally used for post fabrication testing 
purposes only and should be tied to Vss. However 
this pin can be used by SGS-THOMSON Microelec- 
tronics or the OEM to enable external loading of the 
memory. Details of how to achieve this can be fur- 
nished by SGS-THOMSON. 


REMOTE CONTROL INPUT 


The integrated RC receiver decodes signals trans- 
mitted by the M708 (address 10). The minimum sig- 
nal amplitude should be 0.5V peak to peak at the 
input pin. The minimum pulse width should be 8us. 


The signal from the preamplifier (TDA8160) is 


brought to the RC signal input via an AC coupling 
network (see fig. 1). 


a 
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The input is self biased to approx. 1.5V. When a 
large signal is applied to the input a level shift will 
take place predominantly due to the coupling net- 
work. However another time constant is also visible 
due to the coupling C and the internal resistor Ri. 
(see figs. 2 & 3). 


Figure 2. 


REMOTE 
CONTROL I/P 
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Figure 3. 


SIGNAL 
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Several tests are performed on the signal : 


a) Measurement of the pulse distance T (time base 
synchronization). 


b) Check of the bit positions relative to the time base 
windows. 


c) Check of the parity bit. 


d) Check of the absence of pulses between parity 
and stop pulses. 


e) Check of the noise level. The receiver checks the 
noise level for a time T after each pulse detected. 


If all these tests are successful the received word is 
stored and decoded. If not it is rejected. The trans- 
mission is terminated on reception of the end of 
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transmission (EOT) code or if the internal timer 
measures a transmission interruption of more than 
550ms. For more detail concerning the operation of 
the RC receiver refer to SGS- THOMSON Technical 
Note No. 155 pp11-12. 


The RC receiver and the local keyboard have the 
same command source priority i.e. alocal command 
is not accepted until a previously accepted RC com- 
mand has been completely executed and the EOT 
code transmitted. Similarly if a local command is 
under execution then an RC command will not be 
accepted. The RC truth table and commands are 
shown on the next page. 


ANALOG CONTROL OUTPUTS 


Four analog control outputs are implemented to pro- 
vide for Volume, Brightness, Saturation and Con- 
trast from four 6 bit D/A’s. These D/A’s use the Pulse 
Width Modulation technique to synthesize a pulse 
train of constant frequency but variable pulse width 
(PWM). Each output delivers a 7.8kHz square wave 
whose duty cycle is variable in 63 steps. External RC 
filtering and level shifting is required to realise a 
static DC voltage from the pulse train. If the analog 
outputs are continuously varied by command from 
the keyboard or data command sources the outputs 
will change approx. every 112ms (fck = 500kHz) or 
approx. every 102ms if the command is issued from 
the RC command source. One analog controlis spe- 
cifically designed as a volume control as mute cir- 
cuitry is built in. 

On start up reset the analog contro! outputs except 
volume are enabled after a period of approx. 
1.1 seconds. In the Standby and Off states’all the 
analog contro! outputs are pulled to logic LO. 


The normalise command reads the contents of each 
analog memory sequentially to its corresponding 
counter and D/A output. 


TUNING OUTPUT 


The tuning voltage is generated from a 13 bit 
counter. The program memory stores the 12 MSB’s 
of the tuning word. The range of the AFC circuitry is 


at least 3 bits so the LSB of the tuning counter does 
not affect the resolution of tuning. 


The contents of the counter are converted using a 
PWM and a Bit Rate Multiplier (BRM) technique. 
13 bits gives 8192 steps which yields a resolution of 
approximately 3.9mV with a max. tuning voltage of 
32V. This corresponds to a resolution of about 
75kHz in the UHF band. The 5 MSB’s of the tuning 
word are converted using PWM and the remaining 
8 bits using BRM. Thus as the tuning word increases 
from all zeroes the number of pulses in one period 
increases to 256 with all the pulses being the same 
length (to = 2us). For values larger then 256 PWM 
conversion takes place where the number of pulses 
in one period stays constant at 256 but the width 
changes. When the pulse width reaches 15t. two 
successive pulses "link" together and the number of 
pulses decreases. (see fig. 4). 


Figure 4. 
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The pulse train is fed to an external low pass filter 
to realise a DC voltage. The temperature depend- 
ence of this system is predominantly the switching 
times of the output pulses and as there are only a 
maximum of 256 pulses in one period the tempera- 
ture stability is very good. 


In Standby and Off states the tuning output is pulled 
to logic LO. 
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M494 REMOTE CONTROL COMMANDS (address 10, code = 1010) 


Command 


EOT EOT 
Standby Standby 
Mute (toggle) Mute (toggle) 
Program 1 Program 4 
Program 2 Program 2 
Program 3 Program 3 
Program 4 Program 4 


OOO0O000 G 


Contrast up Contrast up 
Contrast down Contrast down 
Program 5 Program 5 
Program 6 Program 6 
Program 7 Program 7 
Program 8 Program 8 


DAOOMN] OUNAWMHM=+O 
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13 Memory Seq. up Memory Seq. up 1 0 0 
14 Memory Seq. down Memory Seq. down 1 1 0 
15 Program 9 Program 9 0 0 1 
Program 10 Program 0 1 0 1 
Program 11 — 10 (decade) 0 1 1 
Program 12 + 10 (decade) 1 1 1 


Normalise Normalise 
On/stby (tog.) On/stby (tog.) 
Program 13 i 
Program 14 NOP 
Program 15 NOP 
Program 16 NOP 


Volume up Volume up 
Volume down Volume down 
Brightness up Brightness up 


Brightness down 
Saturation up 
Saturation down 


Brightness down 
Saturation up 
Saturation down 


The above table showns the difference between the 16 and 20 program options with respect to the remote control com- 
mands. Commands 16, 17, 18 &21 change function between the two options. Commands 22, 23 & 24 should not be used tn 
the 20 program option, as they have no function. 

NOP = No operation 


yy SGs-THomson ———__7 
JA CROELECTRONICS tar 


M494 


PROGRAM MEMORY 


NV memory (EEPROM) is integrated on the chip to 
provide storage for up to 20 stations. Each memory 
location is 17 bits in length providing 12 bits for tun- 
ing voltage, 2 bits for band, 2 bits for two coded multi- 
standard outputs and 1 bit program skip flag. Indi- 
vidual program words can be read on command 
from the keyboard, remote or data command 
sources but can only be written on command from 
the keyboard. There are two methods for storing a 
program (writing the memory) : pre and post tuning 
selection of the program number. See Commands, 
section 7. Reading each memory location in se- 
quence (up or down) can also be achieved from all 
the command sources. 


All memory timing functions are provided on chip 
and only one external transistor is required to switch 
the external memory supply (25V). There are essen- 
tially two operations carried out on the memory : 
Write/Modify and Read. The Write/Modify cycle con- 
sists of 3 steps : 


a) Allis" are written to the bits of the addressed 
word. 


b) All bits of the word are erased. 

c) The new contents are written. 

Using this method all the bits of the addressed word 
are aged the same. For more detail concerning the 


write, erase and read current waveforms at the 
Memory Supply pin see M491 datasheet. 


Figure 5. 


MEMORY FOR ANALOG CONTROLS 


The memory for the analog controls is electrically 
identical to the main program memory but is or- 
ganised as four 6 bit words located in two sequen- 
tially addressed words at the memory. Each 
word 

corresponds to the Volume, Brightness, Saturation 
and Contrast outputs. At power on reset and nor- 
malise command each memory word is read out to 
its corresponding counter and D/A in sequence. 


DISPLAY, KEYBOARD AND DATA MULTIPLEX- 
ING 


Logic is integrated on the chip to provide the multi- 
plexing between the display, keyboard and data in- 
puts. In the On state and with the Data Handshake 
pin at logic HI as an input the display and keyboard 
are muxed together. See fig. 5. Each column output 
goes to logic LO in sequence and the row inputs are 
scanned for a key closure. In chronological order 
across the total mux. period there is : initialisation, 
scan, decision and display periods. 


The Data Handshake pin has a complex logical 
function. It has two modes of operation : as a hand 
shake I/O line to auP and as an output line to the P 
to signal that the M494 is in the Off state. In order 
to achieve this function careful signal timing is re- 
quired both internally and externally to the chip. See 
fig. 6. When the device is in the OFF state the Data 
Handshake pin is used to signal this condition to the 
uP by being pulled LO. 


MUX PERIOD = (8ms) 


(=~ 2ms) —————»| 


OISPLAY 
ORIVE 


INITIALISE 
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Figure 6 : Data-input-timing. 
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Request to Send Pulse (RTS) 
Clear to Send (CTS) 


| tus | Handshake Time 
| ts | Data Set up Time 
[ty [DataHo Time CS 


LNs | 
al 
| 2 | 
| 3 | tow | PinOutputConfiguraton 
zw 
| 5 
ze 
zm 


7 Synchronization Jitter 
| 8 | tcr | CTS to next ATS Pulse 


Note : Oscillator Clock = 500kHz. 


DISPLAY 


The M494 is capable of directly driving a1 digit com- 
mon anode LED display at the max. sink current of 
15mA per segment. The h+i pin is capable of sinking 
a max. current of 30mA so that these two segments 
can be driven from the same pin and be the same 
brightness as the other segments. 


On instruction from the internal command decoder 
the display shows programme number, direction of 
analog control movement, decade change or Mem- 
ory Addressing function active. Analog controls in 
this context are defined as Tuning, Volume, Con- 
trast, Saturation & Brightness. The formats of the 
display for analog control direction, decade change 
and Memory Addressing are shown below respec- 
tively : 


1% 1AND 
MEM AOOR 
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For the analog controls the above condition is dis- 
played with an "overrun" time of 300ms. i.e. the dis- 
play will show the "arrows" for a period of 300ms 

after the release of any analog control] up or down 
key. The Memory Addressing function display 
flashes at 5Hz after the Memory Addressing func- 
tion is commanded and continues to flash until a pro- 


gramme is selected or any other command is given. 
In 1 * the g segment only flashes at 5Hz and con- 
tinues to flash until a programme number is selected 
or any other command is given. If in Memory Ad- 
dressing and 1 * is pressed then the display above 
is shown with segments g & d only flashing at 5Hz 
until a programme number is selected or any other 
commands is given. When Store or Set Skip Flag 
commands are executed the whole display is 
flashed at 5Hz for 1 second. 


KEYBOARD 


It is possible to implement a keyboard with a max. 
size of 35 keys as a 5 x 7 array. Fig. 8 shows the ar- 
rangement of the key matrix. Each key connects a 
row (a-g) with a column (DO-D4) witha max. re 
sistance of 10KQ. De-bounce logic is integrated on 
the chip that only allows acceptance of a command 
if the key is closed for longer than 40ms except for 
the On/Standby and On/Off commands where the 
relevant keys must be closed for approximately 
100ms. This is equivalent to 2 received RC com- 
mands). 


For the main keyboard matrix (a-g x DO-D4), if the 
logic detects two keys closed simultaneously the 
display is blanked to indicate this condition to the 
user and no command is executed. When the logic 
detects only one key pressed the display will re-il- 
luminate and the command be executed. 
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This avoids confusion as to which command should 
be executed and provides feed back to the user. For 
the Option select line all options/commands can be 
active simultaneously. 


1 * mode or decade mode can be selected on the 
option select line by the presence of a diode or not 
respectively. These two modes are only active for 
the 20 program option and are described below : 


In 1 * mode the display will toggle in & out of the con- 
dition shown in the Display Section. Access to pro- 
grams in the first decade is made by simply pressing 
any 0-9 program key and access to programs in the 
second decade, whatever the current program is 
made by pressing 1 * followed by any 0-9 program 
key. 

In decade mode on pressing either +10 (decade) 
keys the display will light or extinguish the half digit 
respectively and simultaneously effect the tuning in- 
formation. e.g. if the device is in program 3 pressing 
+ 10 (decade) key will give program 13 and then 
pressing - 10 (decade) key will give program 3. 
Pressing - 10 (decade) again will have no effect. 


Figure 7 : Keyboard 16 Programs. 
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The 20 program option select acts like an enable for 
the 1 * or decade modes. i.e. the 1 * or decade 
modes are only selectable in the 20 program option. 
In 16 program option the function of the 1* key, 
program key 0, -10 (decade) & + 10 (decade) are 
changed to no function, programme 10, 11 & 12 re- 
spectively. i.e. The difference between fig. 7 & 8 for 
those keys that change function. 


If the 1 * key is pressed followed by brightness up 
for example the device will increase the brightness 
only and reset the 1 * command i.e. the last com- 
mand from any command source will always be 
executed if it is a single keystroke command and 
the 1 * command will be reset by it. It is possible 
to press the 1 * key on the keyboard and then a pro- 
gram 0-9 command from RC or Data command 
sources or vice versa. Thus there are 2 methods of 
selecting a program from the keyboard for the 16 
program option : direct access (only up to 12 pro- 
grams) or Memory sequence up/down. And there 
are 3 methods of selecting a program from the key- 
board for the 20 program option : 1 * mode, decade 
mode and Memory sequence up/down. 


Figure 8 : Keyboard 20 Programs. 
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DATA INPUT 
Shown below are the codes for the commands : 


M494 DATA COMMANDS 


Command 
Number 
0 


NO ND PO NP PO [PM PO PO Pl P HA JH AH A A A Aap et 
OODNATIRAON-ADOIAVNADTAWINADOPON/OATARWNM = 


ie) 
fo) 


EOT 

Program 1 
Program 2 
Program 3 
Program 4 
Program 5 
Program 6 


Program 7 
Program 8 
Program 9 

Program 10 
Program 11 
Program 12 


Program 13 
Program 14 
Program 15 
Program 16 
Normalise 

Volume up 


Volume down 
Contrast up 
Contrast down 


Brightness up 
Brightness down 
Saturation up 


Saturation down 
Memory Seq. up. 


Memory Seq. down 
On/standby (toggle) 


Standby 
Mute (toggle) 


NO TRANSMISSION (pulled up) 


Function 


16 Programs 20 Porgrams | Do | 


EOT 

Program 1 
Program 2 
Program 3 
Program 4 
Program 5 
Program 6 


Program 7 
Program 8 
Program 9 
Program 0 
— 10 (decade) 
+ 10 (decade) 
4* 

NOP 

NOP 

NOP 
Normalise 
Volume up 


Volume down 
Contrast up 
Contrast down 
Brightness up 
Brightness down 
Saturation up 


Saturation down 
Memory Seq. up. 


Memory Seq. down 
On/standby (toggle) 


Standby 
Mute (toggle) 


enone 


E 
F 
E 
; 
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The above table shown the difference between the 16 and 20 program options with respect to the Data input commands. 
Commands 10, 11, 12 & 13 change function between the two options. Commands 14, 15 & 16 should not be used in the 20 


program option, as they have no function. 


NOP = No Operation 
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The Data input will accept signals whose timing is 
defined in fig. 6 and electrical characteristics defined 
in the table of static electrical characteristics. The 
EOT code must be transmitted after each command 
after a min. period of 112ms. 


BAND OUTPUTS 


Four band outputs are provided for selection of the 
signal band : VHF | & Ill, UHF and CATV. Band skip 
logicis implemented so that by tieing the relevant pin 
to Vss aband can be skipped in regions of no trans- 
mission in that band. The bands can be selected 
only in a rolling sequence by the band sequence 
keyboard command. The sequence is as follows : 


VHF Ill, UHF, VHF I, CATV 


MULTI STANDARD OUTPUTS 


Two coded multi standard outputs (or general pur- 
pose TV system flags) are provided so that the TV 
set can be designed for use in areas of more than 
one transmission standard. This function requires 
an external decoder to realise 4 different standards 
e.g. PAL 1, PAL 2, NTSC, SECAM etc. The multi 
standard sequence command available from the 
keyboard gives a simple binary count at the two out- 
puts : 00, 01, 10, 11, 00 etc. In Standby and Off 
states the multistandard outputs are pulled to logic 
LO. 


AUDIO VISUAL OUTPUTS 


Two audio visual outputs are provided for automatic 
selection of a VCR and/or personal computer. The 
logic state of the pins depends on the AV option se- 
lected, the program option and the program number 
selected according to the truth tables below 


AV Option 2 
16/20 Programs 
1 
0 
1 
0 


0 
1 
1 
0 


External pull up resistors must be used to realise a 
logic HI as the outputs are open drain transistors. 
See I/O Configuration. 


AV Option 1 
16/20 Programs 


Program | AVO 


Others 
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AFC DEFEAT OUTPUT 


The AFC defeat output is a TTL compatible signal 
that is capable of switching the AFC circuitry in and 
out. The AFC defeat output is pulled LO on any pro- 
gram change including memory sequence up and 
down and is held LO for 500ms after execution of the 
command. When tune up or down are commanded 
the AFC defeat output is taken to logic LO. After the 
tuning operation the AFC defeat is held LO for 1 sec- 
ond after the key is released. See fig. 8. On power 
on & start up resets it is taken to logic LO for approx. 
1.1 seconds. 


Figure 9. 
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STANDBY 


The standby output is a push pull output capable of 
directly driving an NPN transistor for switching a 
relay. The states of this pin are defined in the de- 
finition of terms. When standby is commanded, 
available from all command sources as Standby or 
On/Standby commands, the standby output is en- 
abled. 


If the device goes into Standby from On then any 
program command will bring the device On with that 
program selected. On/Off command from keyboard 
only will execute the Off function. On/Standby, 
Memory sequence up or down, 1 * and + 10 (de- 
cade) commands from any command source will 
bring the device On in the program selected before 
Standby with the display showing that program only, 
i.e. the device executes an On command only. 


If the device goes into Standby from Powered down 
then the On/Off command from keyboard only and 
any program command, On/Standby, Memory se- 
quence up or down, 1 * and + 10 (decade) com- 
mands from any command source will bring the 
device On in program 7. i.e. the device executes an 
On command only. 


AYZ, Bitolttoneones 


OPTION SELECT 


The Option select pin provides an extra line that per- 
forms a "hard wired keyboard function” in conjunc- 
tion with the keyboard scanning lines DO-D4. This 
line has integrated logic associated with it that 
enables one or many of the functions to be active 
simultaneously. In contrast, the keyboard inputs a-g 
will allow one key active at any given time. See key- 
board section. 


Various options can be selected by the connection 
or not of a diode as shown in figs. 7 & 8. From left 
to right along the Option select line column 1 selects 
the number of programs. A diode connected here 
selects 20 programs (full complement) and no diode 
(default) selects 16 programs only that can be ac- 
cessed. The 20 program option only enables selec- 
tion of 1 * or decade modes in column 4. In column 
2 the AV option defines the state of the AV outputs 
for two protocols. These are described in section 
Audio visual output. Column 3 defines the state the 
M494 powers up in. If no connection of a diode (de- 
fault) is made here the device powers up in the Off 
state. If a diode is present then the device powers 
up in the Standby state. In column 4, activated by the 
20 program option only, the presence of a diode 
places the device in 1 * mode and the absence of a 
diode selects decade mode. The diode and switch 
in column 5 defeats the skip condition and enables 
program memory words to be read with the skip flag 
set. This allows programming (or reprogramming) of 
previously skipped words. 


SKIP FUNCTION 


Program skip is implemented in the M494 by a 
single memory bit associated with each program 
word. The bit acts as a flag to the device to indicate 
that the program word should be skipped and the 
next program word read from the memory in as- 
cending or descending order if the skip flag is set. 
Programs are skipped only when accessed using 
the memory sequence up/down commands. Direct 
access to a program from the keyboard, RC or data 
command sources will always override the skip 
function. e.g. if skip is set on prog. 7 and prog. 7 is 
commanded from RC then prog. 7 willbe tuned even 
if there is nc prog. stored in that memory location. 


In order to program the skip bit and to defeatits func- 
tion when required two commands are available : 
set skip flag and skip defeat. The skip defeat switch 
is designed to be activated by a facia panel on the 
TV set under which are infrequently used controls. 
On the set skip flag command the M494 stores the 
current contents of the tuning, band and MS 
counters and sets the skip bit. After the set skip 
flag operation the contents of the tuning, band and 


M494 


MS counters will not change and the device con- 
tinues to output these values. The operation is trans- 
parentto the user in terms of function but is indicated 
on the display by the program number flashing at 
5Hz for 1 second. In order to reset the skip bit for any 
program word the desired program should be se- 
lected with skip defeated. A station should then be 
tuned, if required, and then the store command is- 
sued. The store command automatically resets the 
skip flag. 

The skip defeat command enables the reading and 
writing (plus resetting of skip flag) of memory words 
whose skip flag is set. If skip is defeated the device 
will only access the number of programs selected by 
the option selecti.e. If 16 programs only are selected 
then skip defeat will NOT enable access to all 20 
programs. 


RESET 


There are two conditions under which the M494 is 
reset : power on and start up (On command). Power 
on resetis triggered whenever Vpp falls below about 
3V. The duration of this reset is 110ms after Vpp has 
been restored. 


POWER ON RESET (Powered down to Off or 

Standby states) 

After the reset period of 110ms: 

a) The program counter is set to program 1. 

b) The outputs are disabled as defined in the Off and 
Standby states. See Standby & Off definitions. 

c) The option selection, keyboard, momentary on 
switch and, when in standby, the display, RC and 
data inputs become active. For the "activity level” 
of the keyboard in Off and standby states. See 
Standby & Off definitions. 

d) An internal register is set to indicate that the de- 
vice has powered up from the powered down 
state. 


Start up reset (Standby or Off states to On state) 
A start up reset is instigated by the reception of the 
commands given in the definition of terms or the 
Standby section. The following then occurs : 
a).The internal register indicating that the device has 
powered up from the powered down state is read: 
l) If the register is set than the memory word addres 
sed by the program counter is loaded into the tu 
ning counter and then the analog values are read 
rom the memory. 
Il) If the register is reset then the previously selec 
ted tuning and analog values are left unchanged. 
b) The AFC is defeated and the volume muted for a 
period of approx 1.7 seconds or 0.6 seconds lon 
ger than the other analog outputs. 
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c) The tuning and analogue outputs, except volume, start time for the key being pressed. When the 
are enabled after approx. 1.1 seconds. FB/sync. coincidence input is a logic HI the tuning 


d) The volume output is enabled after 1.7 seconds Speed is reduced to 16 steps/sec. If, at time to the 


; FB/sync. coincidence input is at logic LO than the 
e) The standby output is pulled up internally to logic tuning.sweep speed jumps immediately to 512 


HI steps/sec. 


f) The internal register Is reset. For VHF Ill & | all these levels are shifted up by a fac- 
If the device has either of the power up options —_—tor of 2 & 4 respectively giving slowest speeds of 8 
(power up in Off or standby states) selected then it ——_steps/sec. and 16 steps/sec. and highest speeds of 
will perform a power up reset but allthe outputsand —_ 494 steps/sec and 2048 steps/sec. If the continuity 
command sources will remain disabled, then on the of command is broken by releasing the keyboard for 
On command, a start up reset will be performed. If ~~ gyample then the tuning speed returns to its slowest 
the device is required to power up in the On state speed when the FB/sync. coincidence input is at 
using the momentary mechanical switch connected logic HI. If the upper or lower limit of a band is 


to the h+i pin then it will perform an ordinary power = — reached during manual tuning then tuning will con- 


on reset followed immediately by a start up reset. —_ tinue in the same direction from the opposite limit 
The outputs and command sources willbe enabled after a 480ms delay to allow for the discharge of the 
after the periods defined above. external network. 

MANUAL TUNING The tuning counter is 13 bits in length giving a range 


Manual tuning commands tune up or down, are of 8192 steps. The UHF band has a bandwidth of ap- 
available from keyboard only and are provided to — prox. 400MHz. Thus in the UHF band the slowest 
allow both manual station search andtuningad- speed of 4 steps/sec. gives a tuning speed of about 
justments. If a continuous tuning up or downcom- = 200KHz/sec. The fastest speed of 512 step/sec. 
mand is made from the keyboard the speed of corresponds to a total band sweep time of 16 sec- 
movement of the tuning counter is as shown in __onds. 

fig. 10 for the UHF and CATV bands. Time to is the 


Figure 10 : Tuning Sweep Speed (UHF & CATV BANDS). 


yt eh 
2 3 


fo 
Time (sec) 
i] 
FB/SYNC FBISYNC FBISYNC 
COINCIOENCE COINCIOENCE COINCIDENCE 


PROGRAM MEMORY SEQUENCE memory sequence up or down command issued 
from any source will bring the device out of standby 
to the program selected before standby was com- 
manded. The memory sequence up or down will not 
then commence until the command is stopped and 
reissued from any source (untilan EOT has been re- 
ceived or internally generated). 


TUNING 
SWEEP 


SPEEO 
(STEPSISEC) 
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A continuous up/down program memory command 
from keyboard produces a program change every 
500ms. From remote control and data command 
sources a continuous program memory sequence 
command produces a program change approx. 
every 500ms or every 5 received commands. A 
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MUTE 


The sound mute function is available as a toggle 
command from all command sources. There are 
other commands and functions during which the 
sound is muted : 

. FB/sync. coincidence - If there is no FB/sync. 
coincidence under any conditions the sound 
is muted. 

. Start up reset - the sound is muted for approx. 
1.7 seconds. 

. Program change - the sound is muted for 0.6 
seconds on any program change ; direct, 1 * 
+ 0-9 program (only after the second key- 
stroke), +10 (decade) & Memory sequence 
up/down continuous or single keystrokes. 

. Standby & Off states - the sound is muted. 

. Band sequence - same as program change. 

. The sound is demuted under the following 
conditions : 

. When the mute command is received from 
any source. 

. When the device is commanded On from 
standby of Off, i.e. if the device was muted 


INPUT/OUTPUT PINS 


91DSM494-13 


FB/SYNC COINCIDENCE 
OPTION SELECT 


91DSM494-15 


VOL, BRI, SAT, CON, TUNING 
MEM. TIMING, AFC DEFEAT 
MS, DISPLAY DRIVE 


91DSM494-17 


when the standby command was issued then 
when On is commanded it will always start up 
with the sound demuted after the reset and 
settling period of approx. 17 seconds. 

. Volume up - if volume up is commanded 
whilst the sound is muted then the volume will 
increase from zero. 

. Volume down - if volume down is commanded 
whilst the sound is muted then there is no ef- 
fect. 

. Any program change - the sound is NOT de- 
muted. 


MOMENTARY ON SWITCH 


Provision is made for a momentary switch con- 
nected between the h+i pin and ground to force the 
M494 to make Power on and Start up resets auto- 
matically so that the device attains the On state im- 
mediately. 


The condition of the h+i pin is latched after the reset 
period of 110ms. Therefore the period of switch con- 
tact closure should be a min. of 120ms. 


, \ 7 STANDBY OUTPUT 
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DO - D4, a-g, h+1, AV 
DATA HANDSHAKE 
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COMMANDS 


[command [ Souree [SSS metton SSS 


Programs 1-12 | KB, D,RC | Reads the contents of the memory location : 2MSB's to the MS counter, next 2 
MSB's to the band counter next 12 MSB's to the tuning counter and D/A and LSB 
to skip flag register. Initiates an on command only after standby. 


Ae D, A Reads the contents of the memory location : 2MSB's to the MS counter, next 2 
MSB's to the band counter next 12 MSB's to the tuning counter and D/A and LSB 
to skip flag register. Initiates an on command only after standby. 


Programs 13-16 | D, RC Reads the contents of the memory location : 2 MSB's to the MS counter, next 2 
(16 opt.) | MSB's to the band counter next 12 MSB's to the tuning counter and D/A and LSB 
to skip flag register. Initiates an on command only after standby. 
— 10 (decade) KB, D, RC] Sustracts 10 from the current program (if possible). Initiates an on command only 
(20 opt.) | after standby. 
+ 10 (decade) KB, D, RC| Adds 10 to the current program (if possible). Initiates an on command only after 
(20 opt.) standby. 


other command. Display shows static half digit and g segment flashing at 5Hz. 
Initiates an on command only after standby. 


Programs 0-9 


Increments up or down the relevant analog control counter every keystroke or 
continuously every 112ms from KB and every 102ms from the RC and data 
inputs. The display shows an up/down arrow for 300ms min. 


Vol. up/down 
Bri. up/down 
Sat. up/down 
Con. up/down 


KB, D, RC Volume Mute. See mute section. 
Commands the standby state. 


The aineniie addressed memory location is written from the tuning, band and 
MS counters and the skip flag is reset. See fig. 11. Execution of this command is 
indicated by the display flashing at 5Hz for 1 second. 


The analog control memories are written in sequence from the analog control 
counters. Execution of this command is indicated by the display flashing at 5Hz 
for 1 second. 


Store analog 
Controls 


Normalise KB, D, RC} Reads the analog memories in sequence to their corresponding D/A's. The 
Analog analog control outputs are disabled during the read sequence. 
Memory Strokes the program selected immediately after the memory addressing 
addressing command (post tuning program selection). See fig. 12. 
Set Skip Flag Sets the skip flag on the currently selected program. Execution of this command 
is indicated by the display flashing at 5Hz for 1 second. 
Defeats the function of the skip bit to allow reading and writing of the currently 
selected program. 


KB = Keyboard; D = Data; RC = Remove Control; OS = Option Select. 
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Figs. 11 & 12 respectively show in flow diagram form routine for figs. 11 & 12 for either 16 program option 
the two methods for storing a station : pretuning pro- or 20 program option with 1 * or +10 (decade 
gram selection and post tuning program selection. modes). 

Figs. 13, 14 & 15 show the select programme sub- 


Figure 11 : Normal Methods for Storing a Station (preselection of program number). 
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89DSM494-19 
SGS-THOMSON 
JF MICROELECTROMCS a 


M494 


Figure 12 : Secondary Method for Storing a Station (postselection of program number). 


TIME 
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STATION 
TUNED? 


STORE 
STATION AT 
CURRENT 
PROGRAMME ? 


SET SKIP 
FLAG AT 
CURRENT 
PROGRAMME ? 


SET SKIP 
FLAG & 
STORE 


CONTINUE ? 


MEMORY 
ADDRESSING 


Ce eS 


’ THIS DISPLAY FLASHES 
| AT 5HZ UNTIL A PROGRAMME 
' SELECTION IS COMPLETED 
r OR ANY OTHER COMMAND 
‘ IS GIVEN 
SELECT — me oe em oe 
PROGRAMME 
(Direct Only) 


SELECTED PROGRAMME 


NO. FLASHES AT 5HZ 
FOR 1 SECOND 
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Figure 13 : Program Selection Routine (16 program). 
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Figure 14 : Program Selection Routine (20 program, 1 * mode). 


DECADE ? 


SELECT 1* 
AGAIN 
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PREVIOUS PROGRAMME g SEGMENT FLASHES 
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COMMAND IS GIVEN 


S-8828 
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Figure 15 : Program Selection Routine (20 program, decade mode). 
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TYPICAL APPLICATION 


© HIGH VOLTAGE 


R13 
33K0 
=a 


Rig 


5. 6KO} 
aw R 
240) : a 


‘ SAT 
} K “a 0, O +12 
4) + i ihe Ag rie 
Hag tes ‘lass 
R23 4 te 
— Teas 
Ken 


a ors i 
VHF | 


VHF Ill 
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PACKAGE MECHANICAL DATA 
40 PINS - PLASTIC PACKAGE 


(1) Nominal dimension 


(2) True geometrical position 
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PCM REMOTE CONTROL TRANSMITTER 


a 30 CHANNELS/4 ADDRESSES 

» SELECTABLE FLASH/CARRIER TRANSMIS- 
SION MODE 

a END OF TRANSMISSION CODE 

» VERY LOW POWER DISSIPATION DURING 
TRANSMISSION : DUTY CYCLE 0.15 % (flash 
mode), 0.7 % (carrier mode) 

a SINGLE CONTACT MATRIX KEYBOARD 

» INTEGRATED ANTIBOUNCE AND INTER- 
LOCK 

s WIDE SUPPLY RANGE (M708 4.5 to 10.5 
V)/(M708A 3 to 10.5 V) 

»s WIDE REFERENCE FREQUENCY RANGE 
(445 to 510 kHz ceramic resonator) 

» 20 PIN PLASTIC PACKAGE 

» TO BE USED IN CONJUNCTION WITH 
M491/M494 SINGLE CHIP STATION MEMORY 
AND R.C. RECEIVER (flash mode) OR WITH 
MICROPROCESSOR CONTROLLED SYSTEM 
(carrier mode) 


DESCRIPTION 


This IC has been developed for remote control in 
consumer applications. It uses a highly reliable 
transmission code which has the capacity of 1024 
channels. Each transmitted word is structured into 
4 bits which constitute the address and 6 bits which 
constitute the command. However only 2 address 
bits and 30 commands are available in this IC. An 
additional command (000000) is used to transmit 
the "end of transmission code" when the key is re- 
leased. 


Additional bits are transmitted for synchronization of 
transmitter and receiver clocks and for security 
checks. The address organization provides simulta- 
neous applications without interference among 
each system. 


The receiver accepts the decoded command only if 
the transmitted address matches the address se- 
lected at the receiver. Four addresses are available 
for this purpose. The reference oscillator is con- 
trolled by a cheap ceramic resonator. 

When the M708 works in conjunction with 
M491/M494 single chip Station Memory and R.C. 
receiver the oscillator frequency can be in the range 
445 to 510 kHz and no synchronization is required 
with the receiver clock. 


April 1991 


The M708 is produced with CMOS Si-gate technol- 
ogy and is available in a 20 pin dual in-line plastic 
package. 


(Plastic Package) 


ORDER CODES: M708 
M708A 


PIN CONNECTIONS 


91DSM708/M708A-01 


OSC IN OSC OUT TEST 


ADDRESS | 
L2 


TRANSMISSION 
MODE 


91DSM708/M708A-02 


Note : The test pin must be connected to Vss 
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M708-M708A 


BLOCK DIAGRAM 


ROW INPUTS COLUMN INPUTS 


KEYBOARD LOGIC j OSCILLATOR 


ADDRESS DIVIDERS 


TRANSMISSION CODE LATCH AND 
CLOCK GENERATOR 


END OF 
Chie TRANSMISSION SEQUENCE LOGIC TRANSMISSION 
& LOGIC 


TRANS. MODE 
89DSM708/M708A-03 


ABSOLUTE MAXIMUM RATINGS 


Input Voltage 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability 


RECOMMENDED OPERATING CONDITIONS 


M708 
M708A 


Tiel [IR Output Curent @<8095)—SSSSS~dtCSCS 


4.5 to 10.5 
3 to 10.5 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
Typical values are at 9V and —— = 25°C 


Symbol | Parameter | Parameter Test | TestConditions —_—| 


Supply Voltage Pins | _ =9V Septet tonaions—_ —by 
S Output 
Open 
ee: 
(one key 
closed) 


H Stat Vo0= 
IR Output Current 


lot L State VoL=1V 
= fitiees fears ete 
Input Threshold High | Selectioninputs [Voo-9V. ~~ ~«|~~~S«YL Si‘ UV 
oamphic Lage Maton taht ay! 
Input Threshold Low reer tas Inputs i a oe eee ee 
eet Vo=45v tS] 


Input Low Current Fate Inputs vee =9V - 300] HA 
Vii=4.5 V 
VIH = 


Input High Current Address Selection vee =9°y 150 
Inputs Vic = 8.25 V 
(oscillator running) 


Input Leakage Current | Trans. Mode Vop=9V LA 
Test Pin Vin=O0to9V 

Output Current Osc. Out. Vop=9V -2 LA 
Osc. In. = Vss 
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TRUTH TABLE 


Command Bits 


C3 C4 C5 C6 


Input Code 


Command 
NN’ {aA c_ E G Hi|!t| M_N_O P Qi 
END OF TRANSMISSION 


X 


QO 
=_ 
QO 
NO 


x KK KK OX 
<x KK KK OK 
KKK KK OK 
<x KKK OK OK 
x KK KK OX 
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DESCRIPTION The different code introduced for the even and odd 


The signals are transmitted with infrared light using 1S" Improves the capability to recognize false 
a Pulse Code Modulation. Each word consists of 12 Codes at the receiver end. For example the double 


bits. The binary information of abitis determined by — &"for which can cause the exchange "10" with "01" 
the time interval between two pulses. If "T" is the is easily detected. A Parity bit is also added in order 


time base. the bits are coded as follows : to further increase the reliability of the transmission. 
This bit is "1" if the number of transmitted "1" is even 


Odd bits (1, 3, etc) while it is "O" if the number of transmitted "1" is odd. 


aod In addition, every word contains a preliminary pulse, 

O=T ns a start pulse and a stop pulse. The spacing between 

1 =2T 5-$56) the preliminary and the start pulse is 4T. This is fol- 
Bobo M7 OBMZOBR GE lowed after 1T by 11 data pulses (one parity bit), and 

Even bits (2, 4, etc.) T 31 terminated after a 4T interval by a stop pulse. Con- 

0=T | = | fa | sequently, a word in which the binary digit 0 occurs 
5.5552 ten times has a total duration of 21T. A word con- 

1=3T 89DSM708/M708A-05 taining ten "1s" has a duration of 36T. 

4/8 
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Example : 


ADDRESS 
PRELIM. START BITS 


PULSE PULSE 


SYNCHRONIZATION BETWEEN TRANSMIT- 
TER AND RECEIVER 

The transmitter and the receiver can operate with 
different reference frequencies. Typical values suit- 
able for correct operation of the system should be 
comprised between 445 and 510 kHz, using a cheap 
ceramic resonator. 

Synchronization between the transmitter and the re- 
ceiver, necessary to obtain the above described 
wide range of frequency tolerance is achieved by 
measuring in the receiver the interval between the 
Start pulse and the first data pulse, storing this value 
and using it as time base T. 


KEYBOARD/CODE REPETITION 
One column, input (pins IMNOPQ) has to be con- 
nected to one row (pins ACEGH) input to activate 


COMMAND 
TRANSMISSION 


KEY FLASH CARRIER 
CLOSED ee bee 


ANTIBOUNCE REPETITION TIME 
(25ms) (102ms) 


TRANSMISSION MODE (pin T) 


The M708 can operate in Flash (pin T = Vpp) or 
Carrier (pin T = Vss) transmission modes. Using a 


Flash Mode 


| T =100 ps | 


COMMAND 
TRANSMISSION 


| ie | | 


M708-M708A 


PULSE 
89DSM708/M708A-06 


the transmitter. The contact must be continuously 
closed for a minimum of 25 ms. 


Double and multiple contact operations are not ac- 
cepted. The command information is repeatedly 
transmitted at intervals of 102 ms (fret = 500 KHz) as 
long as the push button remains operated. When the 
contact is interrupted the circuit transmits, after a 
pause of 18 ms, the "end of transmission code" and 
returns to stand-by mode. If the contact is inter- 
rupted while a command is being transmitted the cir- 
cuit carries on with the transmission to the end. After 
a pause of about 18 ms it transmits the end of trans- 
mission code. 


No command is accepted until the "end of transmis- 
sion code" is over. 


END OF 
TRANSMISSION 
CODE 


KEY 
RELEASED 


89DSM708/M708A-07 


referance frequency of 500 kHz the output signal 
has these formats respectively : 


Transmission time 
min. = 2.1 ms 
max. = 3.6 ms 
duty cycle = 0.15 % 


S-5555 
89DSM708/M708A-08 
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Carrier Mode 


26us 
Bus = 38.43 KHz Transmission time 
] ] ] | ] I I ] min. = 32.76 ms 


max = 56.16 ms 
duty cycle = 0.7 % 


S-5554 


89DSM708/M708A-09 


ADDRESS (pins X, Z) 
The address information is coded and transmitted as follows. 


ADDRESS BITS COMMAND BITS 


PRELIMINARY PULSE _ Al A2 | A3 | A4 C1 C2 C3 C4 CS | C6 | PARITY] STOP 
AND START PULSE BIT PULSE 


89DSM708/M708A-10 


Address Transmitted Code Address Input Code 


The Address inputs have internal pull-downs which are disabled during stand-by. 


Single address selection Multiple address selection 


X 
ADDRESS 2 


ADDRESS 2 


ADDRESS10 
S-5567/1 
89DSM708/M708A-12 


S~- 5568 
89DSM708/M708A-11 


Note : Unused inputs can be left open or connected to Vss 
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TYPICAL APPLICATIONS 
FLASH MODE 


—_ 


= | B0237 
220 pF 
KEYBOARD K | M708/4 
< SS |e 39 
ry 


QV 
i ADDRESS 
ele 7 2xLD271 
OD) J imMooe 


2x1N4148 
=_— TEST 


455 to S5i0KHz 


WOpF 
L . S- 5969/2 
Infrared Diode Peak Current = 1.8A 


Total Average Consumption = 6.5 mA 


89DSM708/M708A-13 


CARRIER MODE 


$-$$70/2 


Infrared Diode Peak Current = 1.25 A 
Total Average Consumption = 13 mA 
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PACKAGE MECHANICAL DATA 
20 PINS - PLASTIC DIP 


e= 2,54(2) 


e e e e e i - 
t ' 
' 


(1) Nominal dimension 
(2) True geometrical positior 
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PCM REMOTE CONTROL TRANSMITTER (LOW VOLTAGE) 


a» 2.2 TO 5 V OPERATING SYPPLY VOLTAGE 
RANGE 

» 30 CHANNELS/4 ADDRESSES 

a SELECTABLE FLASH/CARRIER TRANSMIS- 
SION MODE 

» END OF TRANSMISSIONE CODE 

a VERY LOW POWER DISSIPATION DURING 
TRANSMISSION. DUTY CYCLE : 0.15 % (flash 
mode), 0.7 % (carrier mode) 

a SINGLE CONTACT MATRIX KEYBOARD 

a INTEGRATED ANTIBOUNCE AND_INTER- 
LOCK 

a WIDE REFERENCE FREQUENCY RANGE 
(455 to 510 KHz ceramic or LC resonator) 

» 20 PIN PLASTIC PACKAGE 

» TO BE USED IN CONJUNCTION WITH 
M491/M494 SINGLE CHIP STATION MEMORY 
AND R.C. RECEIVER (flash mode) 


DESCRIPTION 


This IC has been developed for remote control in 
consumer applications. It uses a highly reliable 
transmission code wich has the capacity of 1024 
channels. Each transmitted word is structured into 
4 bits which constitute the address and 6 bits which 
constitute the command. However only 2 bits of ad- 
dresses and 30 commands are available in this IC. 
An additional command (000000) is used to transmit 
the "end of transmission code" when the key is re- 
leased. 


Additional bits are transmitted for synchronization of 
transmitter and receiver clock and for security 
checks. The address organization provides simulta- 
neous applications without interference among 
each system. 


The receiver accepts the decoded command only if 
the transmitted address matches the address se- 
lected at the receiver. Two address are available for 
this purpose. The reference oscillator is controlled 
by a cheap ceramic resonator. 

When the M708L works in conjunction with 
M491/M494 single chip Station Memory and R.C. 
receiver the oscillator frequency can be in the range 
445 to 510 KHz and no synchronization is required 
with the receiver clock. 


March 1991 


The M708L is produced with CMOS Si-gate technol- 
ogy and is available in a 20 pin dual in-line plastic 
package. 


DIP20 
(Plastic Package) 


ORDER CODE : M708LB1 


PIN CONNECTIONS (top view) 


91DSM708L-01 


OSC IN OSC OUT TEST 


x +] 
ADDRESS 
z—_] 


TRANSMISSION 
MODE 


91DSM708L-02 


Note : The test pin must be connected to Vss 
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M708L 


BLOCK DIAGRAM 


ROW INPUTS COLUMN INPUTS 


KEYBOARD LOGIC ce OSCILLATOR | | 


ADDRESS DIVIDERS 
TRANSMISSION CODE LATCH AND 
CLOCK GENERATOR 


END OF 
OEnres TRANSMISSION SEQUENCE LOGIC TRANSMISSION 
& LOGIC 


TRANS. MODE 


89DSM708L-03 


ABSOLUTE MAXIMUM RATINGS 


SL Tr 7 Te 
[Tiol [1m Output cunent <0) OCCC“‘“‘“*~SCSC~dSSCSCS 
Fist | Total Package Power Despaton SSCS 


Stresses above those listed under " Absolute Maximum Ratings" may causes permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the oper- 
ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods 


?) 


RECOMMENDED OPERATING CONDITIONS 


Symbol 
V 


oni 
A 0 
[Tiel [1m ouput curent (@<60u5) SSS | 
z 
[R, [ Serial Resistance ofthe Ceramic Resonator —~=SCS~*~S~sSCSt*CSsmn BL 


N | > 


oe) 
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TRUTH TABLE 


Command Input Code Command Bits 
N° Ee eee C1 C2 C3 C4 C5 Cé 
End of Transmission 0 0 6—0 0 0 


a se a 
x x x >< >< 
x >< >< «> >< 
x x <*> 
x <x x >< «x 
x «>< KO Xx 


“soo jH/- 0 2Ll 0/00 4 /] 0/0 4H] = J - O HK" OO SH 
a ree ee re Se am a ap a oa ee ee a a om am i a a a om a i a a rn a a aD) 
aA ast sw er oooooeootoooo°0o0°o};oo [o0 0 0oj;o0o00 0 0 
aerator er nr for rr or ir fOododood0onr”d;inA |] + =a =a ~XF aonaodnannncdna 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
{ 
4 
1 
1 
, 
4 
1 
1 
1 
1 
1 
, 
1 
1 


STATIC ELECTRICAL CHARACTERISTICS (Tamp = 25 °C) 


Value 
Typ. | Max. 


he Supply Voltage Vop =5 V | Stand-by | | 3 | 10 | pa | 


Open (one key 
closed) mA 
lou H State Vop =3 V Vou =2V aoe 
IR Output Current Vop =22V Von=1V [-oa|-os| | 
L State Vop=3V Vot=1V ee es mA 
IR Output Current Vpp =22V Vo_t=1V fo3 | 05 | | 


NH Input High Current Address Vpp =3 V 


Selection Vit=H3 V 
Inputs (oscillator running) 


I Input Leakage Current | Trans. Mode | Vpp =3 V 
Test Pin Vin=Oto3V 1 pA 
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DESCRIPTION 


The signals are transmitted with infrared light using 
a Pulse Code Modulation. Each word consists of 12 
bits. The binary information of a bit is determined by 
the time interval between two pulses. If "T" is the 
time base, the bits are coded as follows : 


2T 


Os? ae ad 
$-5561 


(1, 3, etc.) 


89DSM708L-04 


Even bits (2, 4, etc.) 
O=T 
1= 3T 


89DSM708L-05 


The different code introduced for the even and odd 
"{s" improves the capability to recognize false 
codes at the receiver end. For example the double 
error which can cause the exchange "10" with "01" 
is easily detected. A Parity bit is also added in order 
to further increase the reliability of the transmission. 
This bit is "1" if the number of transmitted "1" is even 
while it is "0" if the number of transmitted "1" is odd. 
In addition, every word contains a preliminary pulse, 
a start pulse and a stop pulse. The spacing between 
the preliminary and the start pulse is 4T. This is fol- 
lowed after 1T by 11 data pulses (one parity bit), and 
terminated after a 4T interval by a stop pulse. Con- 


Example 


ADDRESS 
PRELIM. START BITS 
PULSE PULSE 
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192 


sequently, a word in which the ninary digit 0 occurs 
ten times has a total duration of 21T. A word con- 
taining ten "1s" has a duration of 36T.(see Example) 


SYNCHRONIZATION BETWEEN TRANSMIT- 
TER AND RECEIVER. 


The transmitter and the receiver can operate with 
different reference frequencies. Typical values suit- 
able for correct operation of the system should be 
comprised between 445 and 510 KHz, using a 
cheap ceramic resonator. 


Synchronization between the transmitter and the re- 
ceiver necessary to obtain the above described 
wide range of frequency tolerance is achieved by 
measuring in the receiver the interval between the 
start pulse and the first data pulse, storing this value 
and using it as time base T. 


KEYBOARD/CODE RECEPTION. 


One column input (pins IMNOPQ) has to be con- 
nected to one row (pins ACEGH) input to activate 
the transmitter. The contact must be continuously 
closed for a minimum of 25 ms. 


Double and multiple contact operations are not ac- 
cepted. The command information is repatedly 
transmitted at intervals of 102 ms (fref = 500 KHz) as 
long as the push button remains operated. 


When the contact is interrupted the circuit transmits, 
after a pause of 18 ms, the "end of transmission 
code" and returns to stand-by mode. If the contact 
is interrupted while a command is being transmitted 
the circuit carries on with the transmission to the 
end. After a pause of about 18 ms it transmits the 
end of transmission code. 


No command is accepted until the “end of transmis- 
sion code" is over. 


COMMAND 
BITS 


PARITY STOP 
BIT PULSE 


89DSM/708L-06 


ON 


M708L 


COMMAND COMMAND END OF 
TRANSMISSION TRANSMISSION TRANSMISSION 


KEY FLASH CARRIER KEY CODE 
CLOSED MODE MODE RELEASED 


| RY 


ANTIBOUNCE REPETITION TIME 
(25ms) (102ms) 


89DSM/708L-07 


TRANSMISSION MODE (Pin T). 


The M708 can operate in Flash (pin T = Vpp) or Carrier (pin T = Vss) transmission modes. Using a reference 
frequency of 500 KHz the output signal has these formats respectively : 


Flash mode 


Transmission time 
min. = 2.1 ms 
max = 3.6ms 
duty cycle = 0.15% 


89DSM708L-08 
Carrier mode 


ie 
Bps f = 38.43 KHz Transmission time 
min = 32.76 ms 


max. = 5616ms 
duty cycle = 0.7% 


89DSM708L-09 


ADDRESS (Pin X, Z). 
The address information is coded and transmitted as follows : 


AODRESS BITS COMMAND BITS 


———_——— eee 
PRELIMINARY PULSE Al A2 | A3 | A4 C1 C2 C3 C4 C5 C6 |PARITY STOP | 
AND START PULSE | BIT PULSE 
t 


pee 


89DSM708L-10 


: 5/7 
AS, eaten 


M708L 


Transmitted Code Address 
Address Input Code 


Number 


Al A2 A3 


ADDRESS 2 


TAB-05 


S- 5568 
The Address inputs have internal pull-downs which 89DSM708L-11 


are disabled during stand-by. 
Note : Unused inputs can be left open or connected to Vss 


TYPICAL APPLICATION (flash mode) 
STANDARD 


89DSM708L-12 


ADDRESS 


KEYBOARD 


89DSM708L-13 
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PACKAGE MECHANICAL DATA 
20 PINS - PLASTIC DIP 


e= 2,54(2) 


e e e e e e - 
’ | 
t 


(1) Nominal dimension 
(2) True geometrical positior 


. V7 
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PCM REMOTE CONTROL TRANSMITTERS 


a» M 709 : 40 COMMANDS x 16 ADDRESSES 

=» M710 : 64 COMMANDS x 16 ADDRESSES 

» ADDRESS ORGANIZATION PROVIDES WIDE 
RANGE OF SIMULTANEOUS APPLICATIONS 
WITHOUT INTERFERENCE BETWEEN SYS- 
TEMS 

» IMPROVED PCM TRANSMISSION CODE 
PROVIDES EASY RECOGNITION OF FALSE 
SIGNALS 

» "FLASH" OR "CARRIER" PIN SELECTABLE 
TRANSMISSION MODES 

a» END OF TRANSMISSION CODE 

a» SINGLE CONTACT MATRIX KEYBOARD 

=» INTEGRATED ANTIBOUNCE AND 
INTERLOCK 

» WIDE SUPPLY RANGE (M709 - M710 4.5 to 
10.5V) / (M709A - M710A 3 to 10.5V) 

» WIDE REFERENCE FREQUENCY RANGE 
(445 to 510kHz ceramic resonator) 

a VERY LOW POWER CONSUMPTION DURING 
TRANSMISSION. OUTPUT DUTY CYCLE 
0.15% (flash mode), 0.7% (carrier mode) 

» FULLY COMPATIBLE WITH M491 AND M494 
(In flash mode) 


DESCRIPTION 


These ICs have been developed for remote control 
in consumer applications (TV, radio, videore- 
corders) or in the industrial field and use a highly re- 
liable transmission code which has a capacity of 
1024 channels. Each transmitted word is structured 
into 4 bits which constitute the address and 6 bits 
which constitute the command (64 commands avail- 
able). One command (1 st = 000000) is used to 
transmit the "end of transmission code " when the 
key is released. Additional bits are transmitted for 
synchronization of transmitter and receiver clocks 
and for security checks. The address organization 
provides a wide range of simultaneous applications 
without interference between systems. The receiver 
accepts the decoded command only if the trans- 
mitted address matches the address selected at the 
receiver. 16 addresses are available for this pur- 
pose. 


June 1991 


The reference oscillator is controlled by a cheap 
ceramic or LC resonator. Two types of transmission 
mode are available : "Flash" or "Carrier" mode. 
The M709 is a simplified version of the M710 which 
can only transmit 40 commands with 16 possible ad- 
dresses. The M710 on the other hand has the full 
system capacity : it can transmit 64 commands with 
16 addresses. 


The M709 and M710 are produced with CMOS 
Si-gate technology and are available in 24 and 
28-pin dual in-line plastic packages respectively. 


DIP24 
(Plastic Package) 


ORDER CODES : M709B1/M709AB1 


(Plastic Package) 
ORDER CODES : M710B1/M710AB1 
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M709/A - M710/A 


PIN CONNECTIONS 


DIP24 - M709,A DIP28 - M710,A 


vs 


TRANSMISSION TRANSMISSION 
MODE : Vop MODE Vop 


OSC IN OUTPUT OSC IN OUTPUT 
OSC OUT Vss OSC OUT 


X H 


ADDRESS 


oO Oo N OO a FF WO ND 
oO Oo N OO Oo FP WO DD 


—_ 8 mt 
—_— Oo 


KX PP DO VU mon ® 
nh 


os Co 
kk WwW 


91DSM709A-01 91DSM709A-02 


Note : The test pin must be connected to Vss 


BLOCK DIAGRAM 


ROW INPUTS COLUMN INPUTS 


KEYBOARD LOGIC = 


ADDRESS DIVIDERS 
TRANSMISSION CODE LATCH AND 


CLOCK GENERATOR 


END OF 
Crary TRANSMISSION SEQUENCE LOGIC TRANSMISSION 
i. LOGIC 


TRANS. MODE 


88DSM709A-03 
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ABSOLUTE MAXIMUM RATINGS 


[Symbol] SSC arametor—SSSSSS*dSS Mae 
Td ROuput Curent (eam) ———SSCSCSC~“‘“*S*S*S*S*S*S~‘“dCSC‘s 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated tn the operational 
sections of this specification is not implied Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability 


RECOMMENDED OPERATING CONDITIONS 


Vop Supply Voltage Range: M709/M710 
VI 


pues M70SA/M710A 

Me! Input Voltage Range 

| lol | IR Output Current ( t< 50s) 

Reference Frequency Range 

Operating Temperature Range 

Serial Resistance of a Closed Key Contact 
rp Parallel Resistance of Open Key Contact 

Serial Resistance of the Ceramic Resonator 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Typical values are at 9V and Tams = 25°C 


Supply Current M709 Pin 24 Vop = 9V, IR Output open 
M710 Pin 28 Stand-by 5 15 | pA 
Operating (one key closed) 4 7 mA 
IOH High State M709 Pin 23 Vop = 9V, Von = 8V -1.5 | -2.5 mA 
IR Output Current M710 Pin 27 Vop = 4.5V, Vou = 3.5V -0.3 | -0.5 mA 
lot Low State M709 Pin 23 Vpp = 9V, VoL = 1V 15:1 25 mA 
IR Output Current M710 Pin 27 Vop = 4.5V, VoL = 1V 0.3 | 0.5 mA 
VTH Input Threshold High } Selection Inputs A to H Vop = 9V 6 V 
Vop = 4.5V 3 V 
VoL Input Threshold Low | Selection Inputs KtoQ | Vpp = 9V 3 V 
Vop = 4.5V 1.5 V 


Input Low Current Pull-up Inputs A to H Vop = 9V, Vit = 4.5V | -60 | | -300| pA | 
Input High Current Pull-down Inputs K toQ | Vpp = 9V, Vin = 4.5V | 60 | | 300 | pA | 


NH Input High Current Address Selection Inputs | Vpp = 9V, Vit = 8.25V 150 | pA 
(oscillator running) 
IL Input Leakage Trans. Mode Test Pin Vop = 9V, Vin = 0 to 9V 1 LA 
Current 


2 3/10 
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FUNCTIONAL DESCRIPTION 


OSC OUT 


z= 
O 
a 
O 


w|1g 


X 
y. 
Z 


ADDRESS 


TRANSMISSION MODE 


N 


i 


oy) 
ra 


N 


04 


91DSM709A- 


OSC OUT 


OSC. IN 


ADDRESS 


TRANSMISSION MODE | 1 


91DSM709A-05 


MICROELECTRONICS 


ISA SGS-THOMSON 
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Nn 
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= 
D 
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= 
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O 
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- 
£0 
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ae 
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a 
O 
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o 
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z 
= 
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TRUTH TABLE 


Input Code 


A B C DB E F GH | K 


Command 
N° 


END OF TRANSMISSION 


KKK KK KK OX 


KK KK KK XK 


HANYOYOTWO OF] OO 


KKK KK KK OK 


«x KK KK KK XK 


KK KK KK OK XK 


5/10 


MICROELECTRONICS 


ITA SGS-THOMSON 


201 


M709/A - M710/A 


TRUTH TABLE (continued) 


Command 
N° 


G) 


x XK KK KK OK OX 
<x KKK KKK 


DESCRIPTION 


The signals are transmitted with infrared light using 
pulse code modulation. Each word consists of 12 
bits. The binary information of a bit is determined by 
the time interval between two pulses. 


lf "T" is the time base, the bits are coded as follows : 
Odd bits (1, 3, etc) 
O=T 

1 =2T 


| T | 2T | 
a @ Ys sage 


5 § 588DSM709A-06 


Even bits (2, 4, etc) 


| T | 3T | 
“oO” ee 


S-555288DSM709A-07 


O=T 
1=3T 


The different code introduced for the even and odd 
"1s" improves the capability to recognize false 


ADDRESS 
BITS 


PRELIM. START 
PULSE PULSE 


6/10 
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Input Code 


A B C D E F H |K | L M N O P Q 


© 
jo) 
2k 


=O-O0-0-0/-0-0-0-=0 
=323 0000/0090 
=3243249QC0O00}/"-=A=-3cGD00”0 
ene i. ooo lol olo) 
eack) “2: ok AS Ce ek ek 2 a a a a ee ee 
eS eet et eS es ot a ee ee ee ee ee ee ee 


codes at the receiver end. For example the double 
error which can cause the exchange "10" with "01" 
is easily detected. 


A parity bit is also added in order to further increase 
the reliability of the transmission. This bits is "1" if the 
number of transmitted "1s" is even while it is "O" if 
the number of transmitted "1s" is odd. 


In addition, every word contains a preliminary pulse, 
a start pulse anda stop pulse. The spacing between 
the preliminary and the start pulse is 4T. This is fol- 
lowed after 1T by 11 data pulses (one parity bit), and 
terminated after 4T interval by a stop pulse. 


Consequently, a word in which the binary digit 0 oc- 
curs ten times has a total duration of 21T. 


A word containing ten "1s" has a duration of 36T. 


Example : 


PARITY STOP 
BIT PULSE 


88DSM709A-08 


OMSON 


{ SGS-TH 
SF MICROELECTRONICS 


Command Bits 
C1 C2 C3 C4 C5 C6 


TAB-02 


SYNCHRONIZATION BETWEEN TRANSMIT- 
TER AND RECEIVER 


The transmitter and the receiver can operate with 
different reference frequencies. 


Typical values suitable for correct operation of the 
system should be between 445 and 510kHz, using 
a cheap ceramic resonator. 


Synchronization between the transmitter and the re- 
ceiver, necessary to obtain the wide range of fre- 
quency tolerance described above is achieved by 
measuring in the receiver the interval between the 
start pulse and the first data pulse, storing this value 
and using it as time base T. 


KEYBOARD (pins A to Q) / CODE REPETITION 


One column input (K to Q) has to be connected to 
one row (A to H) input to activate the transmitter. The 


COMMAND 
TRANSMISSION 


KEY FLASH CARRIER 
CLOSED moe ree 


ANTIBOUNCE REPETITION TIME 
(25ms) (102ms) 


TRANSMISSION MODE (pin 1) 


The M709/M710 can operate in Flash (pin 1 = Vpp) 
or Carrier (pin 1 = Vss) transmission modes. Using 


Flash mode 


S-S5555 


Carrier mode 


COMMAND 
TRANSMISSION 


| ee | | 
| T =100 ps | 


Bps Thy n 1 I 1 f = 38.43 KHz n I 
| 142 02 . , | 
T= 1.56ms 56-5554 


M709/A - M710/A 


contact must be continuously closed for a minimum 
of 25ms. 


Double and multiple contact operations are not 
accepted. 


The command information is repeatedly transmitted 
at intervals of 102ms (fret = 500KHz) as long as the 
push button remains operated. 


When the contact is interrupted the circuit transmits, 
after a pause of about 18 ms, the "end of trans- 
mission code" and returns to stand-by mode. 

If the contact is interrupted while a command is 
being transmitted the circuit carries on with the 
transmission to the end. After a pause of about 18 
ms it transmits the end of transmission code. 


No command is accepted until the "end of trans- 
mission code" is over. 


END OF 
TRANSMISSION 
CODE 


KEY 
RELEASED { 


88DSM709A-09 


a reference frequency of 500kHz the output signal 
has these formats : 


Transmission time 
min. = 2.1 ms 

max. = 3.6 ms 

duty cycle = 0.15 % 


88DSM709A-10 


Transmission time 
min. = 32.76 ms 

max. = 56.16 ms 

duty cycle = 0.7% 


88DSM709A-11 


MSON. 


ky cara taen 
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ADDRESS (pins X, Y, W, Z) 


The Address information is coded and transmitted as follows : 


ADDRESS BITS 
_——— ——_$—/"——_ 


COMMAND BITS 
—__/ 


PRELIMINARY PULSE PARITY | STOP 


Address Transmitted Code 
Number At A2 A3 


OONODOAA WD — 
Aa] +S 4H Oooo $ =|] = OD dO 


“—~“O- O + O + Oo -$ Oo =$" o = o=- oo 
|=32 0000-00-00 


]—=—]— SB Hoi i OOodod0o0no0o00oo 


88DSM709A-12 


Address Input Code 
Y 


< 
= 


aide eh a oe ir i ee ei rN 


i pe DN pee ee ee ee Se ed 
Le Le ee ene eee 
TUeTTerrrCKLL LT Lee ce 


The address inputs have internal pull-downs which are disabled during stand-by. 


Single address selection 


Yop 


ADDRESS13 


S-5556 


88DSM709A-13 
Note : unused inputs can be left open or connected to Vss 


Multiple address selection 


ADDRESS 13 


ADDRESS11 


S- 5557/1 | 
88DSM709A-14 
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TAB-03 


TYPICAL APPLICATIONS 
FLASH MODE 


KEYBOARD K __| M709/A 


a M710/A 


455 to 510KHz 


et nh 


INFRARED DIODE PEAK CURRENT = 1.8A 
TOTAL AVERAGE CONSUMPTION = 6.5 mA 


100 pF 


CARRIER MODE 


: as i 2xl0271 


KEYBOARD K __| M710/A 


455 to SIOKHz 


100pF 


100pF 
ae ap $-$559/2 


INFRARED DIODE PEAK CURRENT = 1.25 A 
TOTAL AVERAGE CONSUMPTION = 13 mA 


Ayy, Besaltnenonses 


M709/A - M710/A 


88DSM709A-15 


88DSM709A-16 
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PACKAGE MECHANICAL DATA 
24 PINS - PLASTIC DIP 


Dimensions in mm 


14 1 max 


141 max 


0 31 max Logs SOI 3 rt 
16 68 max 
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MICROELECTRONICS 


PCM REMOTE CONTROL TRANSMITTERS (LOW VOLTAGE) 


a 2.2V TO 5V OPERATING SUPPLY VOLTAGE 
RANGE 

un M 709L : 40 COMMANDS x 16 ADDRESSES 

a» M 710L:64 COMMANDS x 16 ADDRESSES 

» ADDRESS ORGANIZATION PROVIDES WIDE 
RANGE OF SIMULTANEOUS APPLICATIONS 
WITHOUT INTERFERENCE BETWEEN SYS- 
TEMS 

» IMPROVED PCM TRANSMISSION CODE 
PROVIDES EASY RECOGNITION OF FALSE 
SIGNALS 

a "FLASH" OR "CARRIER" PIN SELECTABLE 
TRANSMISSION MODES 

» END OF TRANSMISSION CODE 

a SINGLE CONTACT MATRIX KEYBOARD 

s INTEGRATED ANTIBOUNCE AND 
INTERLOCK 

» WIDE REFERENCE FREQUENCY RANGE 
(445 to 510 kHz ceramic resonator) 

a» VERY LOW POWER CONSUMPTION DURING 
TRANSMISSION. OUTPUT DUTY CYCLE 0.15 
% (flash mode), 0.7 % (carrier mode) 

a» FULLY COMPATIBLE WITH M491 AND M494 
(In flash mode) 


DESCRIPTION 


These ICs have been developed for remote control 
in consumer applications (TV, radio, videore- 
corders) or in the industrial field and use a highly re- 
liable transmission code which has a capacity of 
1024 channels. Each transmitted word is structured 
into 4 bits which constitute the address and 6 bits 
which constitute the command (64 commands avail- 
able). One command (1 st = 000000) is used to 
transmit the "end of transmission code" when the 
key is released. Additional bits are transmitted for 
synchronization of transmitter and receiver clocks 
and for security checks. The address organization 
provides a wide range of simultaneous applications 
without interference between systems. The receiver 
accepts the decoded command only if the trans- 
mitted address matches the address selected at the 
receiver. 16 addresses are available for this pur- 
pose. 


June 1991 


The reference oscillator is controlled by a cheap 
ceramic or LC resonator. Two types of transmission 
mode are available : "Flash" or "Carrier" mode. 
The M709L is a simplified version of the M710L 
which can only transmit 40 commands with 16 
possible addresses. The M710L on the other hand 
has the full system capacity : it can transmit 64 com- 
mands with 16 addresses. 


The M709L and M710L are produced with CMOS 
Si-gate technology and are available in 24 and 
28-pin dual in-line plastic packages respectively. 


DIP24 
(Plastic Package) 


ORDER CODE : M709LB1 


(Plastic Package) 
ORDER CODE : M710LB1 
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M709L - M710L 


PIN CONNECTIONS 


DIP24 - M709L DIP28 - M710L 


TRANSMISSION TRANSMISSION 
MODE MODE 


OSC. IN OSC. IN 
OSC OUT OSC. OUT 


—_ 
—_ 


H 


ADDRESS ADDRESS 


2 
3 
4 
5 
6 
7 
8 
9 


Oo a N Oo oa FP WO 


= 
[o) 

— 

oO 


—_ 

_ 
a 
—s 


S) 
KR > Wao 0D mMomyw 
® 


_ 
BSS 


C. 


91DSM709L-01 91DSM709L-02 


Note : The test pin must be connected to Vss. 


BLOCK DIAGRAM 


ROW INPUTS COLUMN INPUTS 


KEYBOARD LOGIC ; 


ADDRESS DIVIDERS 


TRANSMISSION CODE LATCH AND 
CLOCK GENERATOR 


END OF 
Peet TRANSMISSION SEQUENCE LOGIC TRANSMISSION 
7 LOGIC 


TRANS. MODE 


88DSM709L-03 
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ABSOLUTE MAXIMUM RATINGS 


‘symbet[ Parameter vate Ti 
Ted [FR Output Covert (tess) SSCSCSC~SS~sCSCSCSCd 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is astress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational 


sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability 


RECOMMENDED OPERATING CONDITIONS 


| OT. —__- aNINE OE AR) 
IR Output Current ( t< 50us) 
Reference Frequency Range 445 to 510 
Operating Temperature Range 
Serial Resistance of a Closed Key Contact 
Parallel Resistance of Open Key Contact 
Serial Resistance of the Ceramic Resonator 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Typical values are at 9V and Tams = 25°C 
Symbol a aa 
Supply Current Vpp = 5V, IR Output 
Stand-by LS LA 
Operating | one key closed) mA 
High State Vop = 3V, Vou = 2V mA 
IR Output Current Vpp = 2.2V, Vou = 1V a 3 Ea 5 mA 
Low State Vop = 3V, Vot = 1V mA 
IR Output Current Vop = 2.2V, VoL = 1V 03 65 mA 
re Input High Current Address Selection Inputs | Vpop = 3V, Vit = 3V 150 | yA 
(oscillator running) 
IL Input Leakage Trans. Mode Test Pin Vop = 3V, Vin = 0 to 3V 1 LA 
Current 


fret 


Toper 


ls 


lp 
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FUNCTIONAL DESCRIPTION 


OSC IN OSC OUT TEST 


TRANSMISSION MODE 


91DSM709L-04 


OSC IN OSC OUT TEST 


ADDRESS 


57} 58 89 60 61, 62) 63) 


91DSM709L-05 
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Command Bits 
| L M N O P Q/C1 C2 C3 C4 C5 C6 


TRUTH TABLE 


Input Code 


A B C D E F GH | K 


Command 
N° 


END OF TRANSMISSION 


x KK KK KK 


KK KK KK OK OX 


KKK KK KK OX 


~< 
KKK KK KK XK 


x< 
x KK KKK OK OK 


x 
KK KK KK KK 
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TRUTH TABLE (continued) 


Command Input Code 
A B C DB E F G H MN O P Q 


x KKK KK OK OX 
x KK KK KK XK 


DESCRIPTION 


The signals are transmitted with infrared light using 
pulse code modulation. Each word consists of 12 
bits. The binary information of a bit is determined by 
the time interval between two pulses. 


If "T" is the time base, the bits are coded as follows : 
Odd bits (1, 3, etc) 
O=T 

1 =2T 


Even bits (2, 4, etc) 


O=T 
1=3T 


The different code introduced for the even and odd 
"{s" improves the capability to recognize false 


ADDRESS 
BITS 


PRELIM. START 
PULSE PULSE 


_k 


-|-OoO-- O—_- O - O -"O+- 0+ 0-—- © 
== 00-;-oO0 0/2004 0 Oo 


0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 


Aso es oooojy;er ese AH HC OCMC Ol CO 
jek ek ks ek dk ka ek ke a 
ek ek a ks a a ak ka 


codes at the receiver end. For example the double 
error which can cause the exchange "10" with "01" 
is easily detected. 


A parity bit is also added in order to further increase 
the reliability of the transmission. This bits is "1" if the 
number of transmitted "1s" is even while it is "0" if 
the number of transmitted "1s" is odd. 


In addition, every word contains a preliminary pulse, 
a Start pulse and a stop pulse. The spacing between 
the preliminary and the start pulse is 4T. This is fol- 
lowed after 1T by 11 data pulses (one parity bit), and 
terminated after 4T interval by a stop pulse. 


Consequently, a word in which the binary digit 0 oc- 
curs ten times has a total duration of 21T. 


A word containing ten "is" has a duration of 36T. 
Example : 


COMMAND 
BITS PARITY STOP 
BIT PULSE 


88DSM709L-08 
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Command Bits 
C1 C2 C3 C4 C5 C6 


TAB-02 


SYNCHRONIZATION BETWEEN TRANSMIT- 
TER AND RECEIVER 


The transmitter and the receiver can operate with 
different reference frequencies. 


Typical values suitable for correct operation of the 
system should be between 445 and 510 kHz, using 
a cheap ceramic resonator. 


Synchronization between the transmitter and the re- 
ceiver, necessary to obtain the wide range of fre- 
quency tolerance described above is achieved by 
measuring in the receiver the interval between the 
Start pulse and the first data pulse, storing this value 
and using it as time base T. 


KEYBOARD (pins A to Q) / CODE REPETITION 


One column input (K to Q) has to be connected to 
one row (A to H) input to activate the transmitter. The 


COMMAND 
TRANSMISSION 
KEY FLASH CARRIER 
CLOSED sear ode MODE 


ANTIBOUNCE REPETITION TIME 
(25ms) (102ms) 


TRANSMISSION MODE (pin 7) 


The M709L/M710L can operate in Flash (pin T = 
Vpp) or Carrier (pin T = Vss) transmission modes. 


Flash mode 


$-5555 


Carrier mode 


“Teh fT] | 1 1 f = 38.43 KHz ] 1 

142.02 ' | | 
T= 1.56ms 
$-9554 


88DSM709L-11 


COMMAND 
TRANSMISSION 


| poe | | 
| T =100ps | 


M709L - M71v 


contact must be continuously closed for a minimum 
of 25 ms. 


Double and multiple contact operations are not 
accepted. 


The command information is repeatedly transmitted 
at intervals of 102 ms (fret = 500 kHz) as long as the 
push button remains operated. 

When the contact is interrupted the circuit transmits, 
after a pause of about 18 ms, the "end of trans- 
mission code" and returns to stand-by mode. 

If the contact is interrupted while a command is 
being transmitted the circuit carries on with the 
transmission to the end. After a pause of about 18 
ms it transmits the end of transmission code. 


No command is accepted until the "end of trans- 
mission code" is over. 


END OF 
TRANSMISSION 
CODE 


KEY 
RELEASED 
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Using a reference frequency of 500 kHz the output 
signal has these formats : 


Transmission time 
min. = 2.1 ms 

max. = 3.6 ms 

duty cycle = 0.15% 


88DSM709L-10 


Transmission time 
min. = 32.76 ms 

max. = 56.16 ms 

duty cycle = 0.7 % 
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ADDRESS (pins X, Y, W, Z) 
The Address information is coded and transmitted as follows : 


ADDRESS BITS COMMAND BITS 


aN oN 
PRELIMINARY PULSE PARITY | STOP 


88DSM709L-12 


Address Transmitted Code Address Input Code 
Number A2 A3 Y W 


~ 


OONONAARWNDY — 


-=O]0-0-0-0-00-0 
]=2 00-00-0000 
jS> 32-4 -3OO0D00]==40000 
Sarr swnwi ii QO000000 
i LeeLee Le Le 
Ler Lore Le Lee 
pial Teme See Og ale a cmt mace Dg ele nF as a ee 
wi ae gel eee Seg Gp FFG) cae ocala ee (a 


The address inputs have internal pull-downs which are disabled during stand-by. 


Single address selection Multiple address selection 


ADDRESS 13 


ADDRESS13 
ADDRESS11 


S-5557/1 | 
88DSM709L-13 88DSM709L-14 


Note : unused inputs can be left open or connected to Vss 
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PACKAGE MECHANICAL DATA 
24 PINS - PLASTIC DIP 


Dimensions in mm 


~T=A.. 


= 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


a a a ar ha 
32 2 max 


Dimensions in mm 


e=254 a : . ; 14 1 max 


0 23 min 
a a oe 152 min 


rneee on 16 68 max 


37 34 max 
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REMOTE CONTROL TRANSMITTER 


=» FLASHED OR MODULATED TRANSMISSION 

=» 7 SUB-SYSTEM ADDRESSES 

»#UP TO 64 COMMANDS PER SUB-SYSTEM 
ADDRESS 

# HIGH-CURRENT REMOTE OUTPUT AT 
Vpp = 6V (— loH = 80mA) 

#®LOW NUMBER OF ADDITIONAL COMPO- 
NENTS 

=» KEY RELEASE DETECTION BY TOGGLE 
BITS 

# VERY LOW STAND-BY CURRENT (< 2A) 

# OPERATIONAL CURRENT < imA AT 6V SUP- 
PLY 

=» SUPPLY VOLTAGE RANGE 4 TO 11V (Plastic Package) 

= CERAMIC RESONATOR CONTROLLED FRE- 
QUENCY (typ. 450kHz) ORDER CODE : M3004AB1 


PIN CONNECTIONS 


DESCRIPTION 


The M38004AB1 transmitter IC is designed for infrared 
remote control systems. It has a total of 448 com- 
mands which are divided into 7 sub-system groups 
with 64 commands each. The sub-system code may 
be selected by a press button, a slider switch or hard 
wired. 

The M3004AB1 generates the pattern for driving the 
output stage. These patterns are pulse distance 
coded. The pulses are infrared flashes or modulated. 
The transmission mode is defined in conjunction with 
the sub-system address. Modulated pulses allow re- 
ceivers with narrow-band preamplifiers for improved 
noise rejection to be used. Flashed pulses require a 
wide-band preamplifier within the receiver. 91DSM3004AB1-01 
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BLOCK DIAGRAM 


DRV OUTPUTS 
SEN _ ON1N2N3N4NSN6N 
INPUTS 


KEYBOARD 
SCAN 


OSCI OSCO 


INPUTS AND OUTPUTS 


Key matrix inputs and outputs (DRVON to 
DRVE6N and SENON to SEN6N). 

The transmitter keyboard is arranged as a scanned 
matrix. The matrix consists of 7 driver outputs and 
7 sense inputs as shown in fig. 1. The driver outputs 
DRVON to DRVE6N are open drain N-channel tran- 
sistors and they are conductive in the stand-by 
mode. The 7 sense inputs (SENON to SEN6N) 
enable the generation of 56 command codes. With 
2 external diodes all 64 commands are address- 
able. The sense inputs have P-channel pull-up 
transistors so that they are HIGH until they are 
pulled LOW by connecting them to an output viaa 
key depression to initiate a code transmission. _ 


ADDRESS MODE INPUT (ADRM) 


The sub-system address and the transmission 
mode are defined by connecting the ADRM input 
to one or more driver outputs (DRVON to DRV6N) 
of the key matrix. If more than one driver is con- 
nected to ADRM, they must be decoupled by di- 
odes. This allows the definition of seven 
sub-system addresses as shown in table 3. If driver 
DRVE6N is connected to ADRM, the data output 
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PULSE 
DISTANCE 
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format of REMO is modulated or if not connected, 
flashed. 

The ADRM input has switched pull-up and pull- 
down loads. In the stand-by mode only the pull- 
down device is active. Whether ADRM is open 
(sub-system address 0, flashed mode) or con- 
nected to the driver outputs, this input is LOW and 
will not cause unwanted dissipation. When the 
transmitter becomes active by pressing a key, the 
pull-down device is switched off and the pull-up 
device is switched on, so that the applied driver 
signals are sensed for the decoding of the sub-sys- 
tem address and the mode of transmission. 

The arrangement of the sub-system address cod- 
ing is such that only the driver DRVnM with the 
highest number (n) defines the sub-system ad- 
dress, e.g. if drivers DRV2N and DRVA4N are con- 
nected to ADRM, only DRV4N will define the 
sub-system address. This option can be used in 
systems requiring more than one sub-system ad- 
dress. The transmitter may be hard-wired for sub- 
system address 2 by connecting DRV1N to ADRM. 
If now DRV3N is added to ADRM by a key or a 
switch, the transmitted sub-system address 
changes to 4. Achange of the sub-system address 
will not start a transmision. 
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REMOTE CONTROL SIGNAL OUTPUT (REMO) 


The REMO signal output stage is a push-pull type. 
In the HIGH state, a bipolar emitter-follower allows 
a high output current. The timing of the data output 
format is listed in tables 1 and 2. The information is 
defined by the distance tp between the leading 
edges of the flashed pulses or the first edge of the 
modulated pulses (see fig. 3). The format of the 
output data is given in fig. 2 and 3. The data word 
starts with two toggle bits T1 and TO, followed by 
three bits for defining the sub-system address S2, 
Si and SO, and six bits F, E, D, C, B and A which 
are defined by the selected key. 

In the modulated transmission mode the first toggle 
bit is replaced by a constant reference time bit 
(REF). This can be used as a reference time for the 
decoding sequence. The toggle bits function is an 
indication for the decoder that the next instruction 
has to be considered as a new command. The 
codes for the sub-system address and the selected 
key are given in tables 3 and 4. 

The REMO output is protected against "Lock-up", 
i.e. the length of an output pulse is limited to < ims, 
even if the oscillator stops during an output pulse. 
This avoids the rapid discharge of the battery that 
would otherwise be caused by the continuous ac- 
tivation of the LED. 


OSCILLATOR INPUT / OUTPUT (osci and 
Osco) 


The external components must be connected to 
these pins when using an oscillator with a ceramic 
resonator. The oscillator frequency may vary be- 
tween 350kHz and 600kHz as defined by the res- 
onator. 


FUNCTIONAL DESCRIPTION 


Keyboard operation. 

In the stand-by mode all drivers (DRVON to 
DRVE6N) are on (low impedance to Vss). Whenever 
a key is pressed, one or more of the sense inputs 
(SENnN) are tied to ground. This will start the 
power-up sequence. First the oscillator is activated 
and after the debounce time tps (see fig. 4) the 
output drivers (DRVON to DRV6N) become active 
successively. 

Within the first scan cycle the transmission mode, 
the applied sub-system address and the selected 


M3004AB1 


command code are sensed and loaded into an 
internal data latch. 

In contrast to the command code, the sub-system 
is sensed only within the first scan cycle. If the 
applied sub-system address is changed while the 
command key is pressed, the transmitted sub-sys- 
tem address is not altered. 

In a multiple key stroke sequence (see fig. 5) the 
command code is always altered in accordance 
with the sensed key. 


MULTIPLE KEY-STROKE PROTECTION 


The keyboard is protected against multiple key- 
strokes. If more than one key is pressed at the 
same time, the circuit will not generate a new 
output at REMO (see fig. 5). In case of a multiple 
key-stroke, the scan repetition rate is increased to 
detect the release of a key as soon as possible. 

There are two restrictions caused by the special 

structure of the keyboard matrix : 

- The keys switching to ground (code numbers 7, 
15, 23, 31, 39, 47, 55 and 63) and the keys 
connected to SEN5N and SENE6N are not cov- 
ered completely by the multiple key protection. 
lf one sense input is switched to ground, further 
keys on the same Sense line are ignored, i.e. the 
command code corresponding to "key to 
ground” is transmitted. 

- SENS5N and SEN6N are not protected against 
multiple keystroke on the same driver line, be- 
cause this condition has been used for the defi- 
nition of additional codes (code number 56 to 
63). 


OUTPUT SEQUENCE (data format) 


The output operation will start when the selected 
code is found. A burst of pulses, including the 
latched address and command codes, is gener- 
ated at the output REMO as long as a key is 
pressed. The format of the output pulse train is 
given in fig. 2 and 3. The operation is terminated 
by releasing the key or if more than one key is 
pressed at the same time. Once a sequence is 
started, the transmitted data words will always be 
completed after the key is released. 

The toggle bits TO and T1 are incremented if the 
key is released for a minimum time tret (see fig. 
4). The toggle bits remain unchanged within a 
multiple key-stroke sequence. 
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Table 1 : Pulse Train Timing. 


[weds [Totme) | wie) | whe) we) | tart 


Table 2 : Pulse Train Separation (tb). 


a 


Table 3 : Transmission Mode and Sub-system to one or more driver outputs (DRVON To DRV6N) 
Adress Selection. of the key matrix. If more than one driver is con- 
The sub-system address and the transmission nected to ADRM, they must be decoupled by di- 
mode are defined by connecting the ADRM input odes. 


Sub-system Adress Driver DRVnN for n = 


voaunnale 
“-c0ce-|8 
con s0-|e 


sonono-|8 
xx KK KO x x XK KX «KO ° 


xxx «KO - 


xx xO 
x xO 
xO 


OmMAr>r-cuooE onsen] f 


0 1 1 1 
1 0 0 0 
2 0 0 1 O 
3 ) 1 0 X O 
4 0 1 1 Xx Xx O 
5 1 0 0 X X X O 
6 1 0 1 Xx X X X 
O = connected to ADRM 
blank =not connected to ADRM 
X = don’t care 
4/8 : 
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Table 4 : Key Codes. 


Matrix 
Position 


8 to 15 
16 to 23 
24 to 31 
32 to 39 
40 to 47 
48 to 55 
56 to 63 


ms - =H OO O;}o000 00 000 
- +} OO + XH OO DAMOAO0O000 
=-o+-o+;o0o0-;o 0 0 00 000 
re ee On ee ee oe aap a a> a a a a) 


0 
0 
{ 
1 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 


SENS5N and SEN6N 


ABSOLUTE MAXIMUM RATINGS 


[symbol | —S™S~é rameter ==SSSS*~*dtCSCS*~*«w nz SSSS*Y:Ci 
input Voltage Range 
/ Vo | Output Votage Range 
D.C. Current into Any Input or Output 
| 

; 
°C 


I 
m 
- |(REMO) M | Peak REMO Output Current during 10us, Duty Factor = 1% Max. 300 m 
Power Dissipation per Package for Ta = - 20 to + 70°C Max. 200 


Storage Temperature Range - 55 to + 150 eee | 
Operating Ambient Temperature Range 


ELECTRICAL CHARACTERISTICS 
Vss = OV, Ta = 25°C (unless otherwise specified) 


Symbol Test Conditions Min. | Typ. | Max. | Unit_ 
Supply Voltage Ta = 0 to + 70°C V 


Supply Current ¢ Active fosc = 455kHz Vop = 6V 
REMO,Output unload Vop = 9V 


* Inactive (stand-by mode) Vop = 6V 


Vpp = 9V 
Oscill. Frequency Vop = 4 to 11V (cer resonator) 


KEYBOARD MATRIX - Inputs SEON to SEN6N 


| Vu [Input VoltageLow —|Voo=4toviV | 2 XV | VI 

| Vin__| Input Voltage High |Voo=4totiV 8 XV] | 
Vop = 11V, V; = OV 75 #50 uA 

eo ee a ee a i ww 


KEYBOARD MATRIX - Outputs DRVON to DRV6N 


VoL Output Voltage "ON" | Vpp = 4V, lo = 0.1MA 
Vpp = 11V, lo=1mA 


| =20t0+70 | 


| lo | Output Current "OFF" | Vpp = 11V, Vo = 11V 
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ELECTRICAL CHARACTERISTICS (continued) 
Vss = OV, Ta = 25°C (unless otherwise specified) 


Symbol Test Conditions min. [Typ Max._| Unit 
CONTROL INPUT ADRM 
inputVolageLow (| ——Ss™=~<CS~—SSSCS~«~dYSCS*é‘i—zR KV | VY 
input VolageHigh | —SSSSCS~S~S~S BX Vo | 
250 uA 
750 uA 
channel pull-up/pull down) y 
DATA OUTPUT REMO 
Output Voltage Low Vop = 6V, lon = 0.1mMA 
Figure 1 : Typical Application. 


Pull-up Act. Oper. Condition, Vin = Vss 
Vpp = 4V 
Vop = 11V 
Pull-down Act. Stand-by Cond.,Vin = Vpp 
Vpp = 4V 
Vpp = 11V 


lH 


lie Input Current Low 
(switched P and N 25 
15 
25 250 
15 750 
-loH | Output Current High Vop = 6V, Von = 3V mA 
Vop = 9V, Vou = 6V 80 mA 
lov Output Current Low Vop = 6V, VoL = 0.2V 0.6 mA 
Vop = 9V, VoL = 0.1V 0.6 mA 
a 


channel pull-up/pull down) 
Pulse Length Vop = 6V, Oscill. Stopped ae 1 


Input Current High 
OSCILLATOR 


(switched P and N 
Output Voltage high Von = 6V, - lo. = 0.1mMA 


13 14 15 16 17 18 19 V 
DD 
SENON 20 


Len le ih SENIN 
1 | 8 


SEN2N 
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Figure 2: Data Format of REMO Output; REF = Reference Time; TO and T1 = Toggle bits; SO, S1 and 
S2 = System address; A, B, C, D, E and F = Command bits. 
(a) flashed mode : transmission with 2 toggle bits and 3 address bits, followed by 6 com- 
mand bits (pulses are flashed) 
(b) modulated mode : transmission with reference time, 1 toggle bit and 3 address bits, fol- 
lowed by 6 command bits (pulses are modulated). 


T1 TO S2 Si SO F 


Ref TO S2 S1 SO 11 
1 O 1 0 
91DSM3004AB1-04 


Figure 3: REMO Output Waveform 
(a) flashed pulse 
(b) modulated pulse { tpw = (5 x tm) + toH)}. 
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Figure 4: Single Key - Stroke Sequence. 
Debounce time : tps =4to9xTo 
Start time : tst =5 to 10x To 
Minimum release time : tReL = To. 


key bouncing 


He 
il 


closed 
released 


new word 


LITILILILILILLLLLLLL 111 RSCNLLATOR ACTIVE) /LL/LLIILILLLLLLLLLLLLLLLLL. 
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Figure 5: Multiple Key-Stroke Sequence. 
Scan rate multiple key-stroke : tsm = 8 to 10 x To. 


key bouncing 
key A decoded as HIGH 


closed 
key A decoded as LOW 
Sass cant lll ill 


closed 
lll lll 


released 


top 
ist 


word key A word key A word key B 


LL LLL LLL LL LLL LL LLL LLL LLL LL 1:1 OSCULATOR ACTIVES) /LLPJ/LLLLI LLL LLTLTLLLLL LL} 


91DSM3004AB1-07 
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REMOTE CONTROL TRANSMITTER 


# FLASHED OR MODULATED TRANSMISSION 

» 7 SUB-SYSTEM ADDRESSES 

= UP TO 64 COMMANDS PER SUB-SYSTEM 
ADDRESS 

#® HIGH-CURRENT REMOTE OUTPUT AT 
Vop = 6V (— IoH = 80mA) 

»LOW NUMBER OF ADDITIONAL COMPO- 
NENTS 

™KEY RELEASE DETECTION BY TOGGLE 
BITS 

=» VERY LOW STAND-BY CURRENT (< 2uA) 


» OPERATIONAL CURRENT < 1mA AT 6V SUP- 
PLY 


= SUPPLY VOLTAGE RANGE 2 TO 6.5V (Plastic Package) 


=» CERAMIC RESONATOR CONTROLLED FRE- 
QUENCY (typ. 450kHz) ORDER CODE : M3004LAB1 


PIN CONNECTIONS 


—_ 


DESCRIPTION 


The M3004LAB1 transmitter IC is designed for infra- 
red remote control systems. It has a total of 448 
commands which are divided into 7 sub-system 
groups with 64 commands each. The sub-system 
code may be selected by a press bution, a slider 
switch or hard wired. 

The M3004LAB1 generates the pattern for driving the 
output stage. These patterns are pulse distance 
coded. The pulses are infrared flashes or modulated. 
The transmission mode is defined in conjunction with 
the sub-system address. Modulated pulses allow re- 
ceivers with narrow-band preamplifiers for improved 
noise rejection to be used. Flashed pulses require a 
wide-band preamplifier within the receiver. ° 91DSM3004LAB1-01 
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BLOCK DIAGRAM 


DRV OUTPUTS 
SEN ON TN2N3N4NSN6EN 
INPUTS 


KEYBOARD 
SCAN 


PULSE 
DISTANCE 


MODULATOR OUTPUT 


CONTROL 
LOGIC 


OSCI OSCO 


INPUTS AND OUTPUTS 


Key matrix inputs and outputs (DRVON to 
DRVE6N and SENON to SEN6N). 

The transmitter keyboard is arranged as a Scanned 
matrix. The matrix consists of 7 driver outputs and 
7 sense inputs as shown in fig. 1. The driver outputs 
DRVON to DRV6N are open drain N-channel tran- 
sistors and they are conductive in the stand-by 
mode. The 7 sense inputs (SENON to SEN6N) 
enable the generation of 56 command codes. With 
2 external diodes all 64 commands are address- 
able. The sense inputs have P-channel pull-up 
transistors so that they are HIGH until they are 
pulled LOW by connecting them to an output via a 
key depression to initiate a code transmission. 


ADDRESS MODE INPUT (ADRM) 


The sub-system address and the transmission 
mode are defined by connecting the ADRM input 
to one or more driver outputs (DRVON to DRV6N) 
of the key matrix. If more than one driver is con- 
nected to ADRM, they must be decoupled by di- 
odes. This allows the definition of seven 
sub-system addresses as shown in table 3. If driver 
DRVE6N is connected to ADRM, the data output 
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format of REMO is modulated or if not connected, 
flashed. 

The ADRM input has switched pull-up and pull- 
down loads. In the stand-by mode only the pull- 
down device is active. Whether ADRM is open 
(sub-system address 0, flashed mode) or con- 
nected to the driver outputs, this input is LOW and 
will not cause unwanted dissipation. When the 
transmitter becomes active by pressing a key, the 
pull-down device is switched off and the pull-up 
device is switched on, so that the applied driver 
signals are sensed for the decoding of the sub-sys- 
tem address and the mode of transmission. 

The arrangement of the sub-system address coa- 
ing is such that only the driver DRVnM with the 
highest number (n) defines the sub-system ad- 
dress, e.g. if drivers DRV2N and DRV4N are con- 
nected to ADRM, only DRV4N will define the 
sub-system address. This option can be used in 
systems requiring more than one sub-system ad- 
dress. The transmitter may be hard-wired for sub- 
system address 2 by connecting DRV1N to ADRM. 
If now DRVSN is added to ADRM by a key or a 
switch, the transmitted sub-system address 
changes to 4. Achange of the sub-system address 
will not start a transmision. 
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REMOTE CONTROL SIGNAL OUTPUT (REMO) 


The REMO signal output stage is a push-pull type. 
In the HIGH state, a bipolar emitter-follower allows 
a high output current. The timing of the data output 
format is listed in tables 1 and 2. The information is 
defined by the distance tp between the leading 
edges of the flashed pulses or the first edge of the 
modulated pulses (see fig. 3). The format of the 
output data is given in fig. 2 and 3. The data word 
starts with two toggle bits T1 and TO, followed by 
three bits for defining the sub-system address S2, 
Si and SO, and six bits F, E, D, C, B and A which 
are defined by the selected key. 

In the modulated transmission mode the first toggle 
bit is replaced by a constant reference time bit 
(REF). This can be used as a reference time for the 
decoding sequence. The toggle bits function is an 
indication for the decoder that the next instruction 
has to be considered as a new command. The 
codes for the sub-system address and the selected 
key are given in tables 3 and 4. 

The REMO output is protected against "Lock-up", 
|.e. the length of an output pulse is limited to < 1ms, 
even if the oscillator stops during an output pulse. 
This avoids the rapid discharge of the battery that 
would otherwise be caused by the continuous ac- 
tivation of the LED. 


OSCILLATOR INPUT / OUTPUT (osci and 
Osco) 


The external components must be connected to 
these pins when using an oscillator with a ceramic 
resonator. The oscillator frequency may vary be- 
tween 350kHz and 600kHz as defined by the res- 
onator. 


FUNCTIONAL DESCRIPTION 


Keyboard operation. 

In the stand-by mode all drivers (DRVON to 
DRVE6N) are on (low impedance to Vss). Whenever 
a key is pressed, one or more of the sense inputs 
(SENnN) are tied to ground. This will start the 
power-up sequence. First the oscillator is activated 
and after the debounce time tps (see fig. 4) the 
output drivers (DRVON to DRV6N) become active 
successively. 

Within the first scan cycle the transmission mode, 
the applied sub-system address and the selected 
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command code are sensed and loaded into an 
internal data latch. 

In contrast to the command code, the sub-system 
is sensed only within the first scan cycle. If the 
applied sub-system address is changed while the 
command key is pressed, the transmitted sub-sys- 
tem address is not altered. 

In a multiple key stroke sequence (see fig. 5) the 
command code is always altered in accordance 
with the sensed key. 


MULTIPLE KEY-STROKE PROTECTION 


The keyboard is protected against multiple key- 
strokes. If more than one key is pressed at the 
same time, the circuit will not generate a new 
output at REMO (see fig. 5). In case of a multiple 
key-stroke, the scan repetition rate is increased to 
detect the release of a key as soon as possible. 

There are two restrictions caused by the special 

structure of the keyboard matrix : 

- The keys switching to ground (code numbers 7, 
15, 23, 31, 39, 47, 55 and 63) and the keys 
connected to SEN5N and SENE6N are not cov- 
ered completely by the multiple key protection. 
lf one sense input is switched to ground, further 
keys on the same sense line are ignored, i.e. the 
command code corresponding to "key to 
ground" is transmitted. 

- SENS5N and SENE6N are not protected against 
multiple keystroke on the same driver line, be- 
cause this condition has been used for the defi- 
nition of additional codes (code number 56 to 
63). 


OUTPUT SEQUENCE (data format) 


The output operation will start when the selected 
code is found. A burst of pulses, including the 
latched address and command codes, is gener- 
ated at the output REMO as long as a key is 
pressed. The format of the output pulse train is 
given in fig. 2 and 3. The operation is terminated 
by releasing the key or if more than one key is 
pressed at the same time. Once a sequence is 
started, the transmitted data words will always be 
completed after the key is released. 

The toggle bits TO and T1 are incremented if the 
key is released for a minimum time tret (see fig. 
4). The toggle bits remain unchanged within a 
multiple key-stroke sequence. 


ON 3/8 
227 


M3004LAB1 


Table 1 : Pulse Train Timing. 


[—wode [Toms | 0a) | wos) | twa) | wwe) | twine) 
ners ee 


Flashed 8. a ae 12 
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Table 2 : Pulse Train Separation (tb). 


Reference Time 


Table 3 : Transmission Mode and Sub-system to one or more driver outputs (DRVON To DRV6N) 
Adress Selection. of the key matrix. If more than one driver is con- 
The sub-system address and the transmission nected to ADRM, they must be decoupled by di- 
mode are defined by connecting the ADRM input odes. 


Sub-system Adress Driver DRVnN for n = 


F 1 
L 0 
A 0 
S 1 
H 1 
E 0) 
D 0 
M 

O ) 1 1 
D 1 0 0 
U 2 0 0 
L 3 0 1 
A 4 0 1 
T fs) 1 0 
E 6 1 0 
D 


O 
O 
O 
O 
O 
O 
O 

O = connected to ADRM 

blank = not connected to ADRM 

X = don’t care 
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Table 4: ot Codes. 


Matrix 
Position 


SENIN 
SEN2N 
SEN3N 
SEN4N 
SENS5N 
SEN6N 
SENSN and SEN6N 


8 to 15 
16 to 23 
24 to 31 
32 to 39 
40 to 47 
48 to 55 
56 to 63 


a ots fo oe ot HH OOO OOOO 


: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 


-—- =—-O0+-0;/000 00 000 
—-o-oOo0+-/a0;/0 00 00 000 


[symbor TParametar vee 
ee Cee ee Ts ee ae 
| Vi__inputVoltageRange 08 to (Von + 0.3) | OV 
Output Voltage Range - 0.3 to ia + 0. 3) 
D.C. Current into Any Input or Output 
TT (REMO) M | Peak REMO Output Current during 10us, Duty Factor = 1% 
Power Dissipation per Package for Ta = - 20 to + 70°C 
| Tete Storage Temperature Range Testor 125 | °c 


Operating Ambient Temperature Range 


ELECTRICAL CHARACTERISTICS 
Vss = OV, Ta = 25°C (unless otherwise specified) 


Ta =0to + 70°C 


* Active fosc = 455kHz Vop = 3V 
REMO, Output unload Vpop = 6V 


Vop = 6V 


| Vop Supply Voltage 


Supply Current 


¢ Inactive (stand-by mode) 


Vpp = 2 to 6.5V (Cer resonator 

KEYBOARD MATRIX - Inputs SEON to SEN6N 

tte Vota Lo_ Hon = 21 5¥ __}____tavon | ¥ 
‘InputVoliage High [Voo=2t065V—SSS«dXVoo| | 


Yee fe Current Vop = 2V, Te OV 10 100 <n 
Vop = 6.5V, Vi = OV camel a re 
Poh Input Leakage Current | Vpp = 6.5V, Vi = Vop 


KEYBOARD MATRIX - Outputs DRVON to DRV6N 


VoL Output Voltage "ON" | Vop = 2V, lo=0.1mMA 
Vop = 6.5V, lo=1mA 


) 


| Io _ | Output Current "OFF" | Von = 6.5V, Vo = 11V 
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ELECTRICAL CHARACTERISTICS (continued) 
Vss = OV, Ta = 25°C (unless otherwise specified) 


Symbol] Parameter [Test Conditions (| _Min.-[Typ.|_Max. | Unit, 


CONTROL INPUT ADRM 


Vu _[inputvotagetow «Sd 
Vin [inputVotageHigh | SSCSC~<~“~“~*~*~*~d KP 


Input Current Low Pull-up Act. Oper. Condition, Vin = Vss 
(switched P and N Vop = 2V 
channel pull-up/pull down) Vpp = 6.5V 
Input Current High Pull-down Act. Stand-by Cond.,Vin = Vop 
(switched P and N Vpp = 2V 
channel pull-up/pull down) Vpp = 6.5V 


DATA OUTPUT REMO 


- lon Output Current High Vpp = 2V, Von = 0.8V 
Vop = 6.5V, Von = 5V 
lon 


Output Current Low Vop = 2V, Vor = 0.4V 
Vpp = 6.5V, Vou = = 0.4V 


SECHEAOR 


Input Current Vpp = 2V 5 LA 
Vpp = 6.5V, OSC1 at Vop 5 7 uA 


[Vor [Output Votage Low [Voo=65V. lou oimA ——Si«dSS*dC 


Figure 1 : Typical Application. 
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Figure 2: Data Format of REMO Output; REF = Reference Time; TO and T1 = Toggle bits; SO, S1 and 
S2 = System address; A, B, C, D, E and F = Command bits. 
(a) flashed mode : transmission with 2 toggle bits and 3 address bits, followed by 6 com- 
mand bits (pulses are flashed) 
(b) modulated mode : transmission with reference time, 1 toggle bit and 3 address bits, fol- 
lowed by 6 command bits (pulses are modulated). 


SO 
1 0 71 O 


Ref TO S2 S1 SO F T1 
— 1 0 1 =«0 0 
91DSM3004LAB1-04 


Figure 3: REMO Output Waveform 
(a) flashed pulse 
(b) modulated pulse { tpw = (5 x tm) + tun)}. 
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Figure 4: Single Key - Stroke Sequence. 
Debounce time : top = 4to9 x To 
Start time : tst = 5 to 10x To 
Minimum release time : tREL = To. 


key bouncing 


closed 


released | 


a -_ new key 
ll 


new word 


WILLLLILILLLLLLI LLL LLL 11 PSCALLATOR ACTIVEL///PLLLLIILLLLLLLLLLLLLAL LLL. 
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Figure 5: Multiple Key-Stroke Sequence. 
Scan rate multiple key-stroke : tsm = 8 to 10 x To. 


key bouncing 
key A decoded as HIGH 


closed 
key A decoded as LOW 
released ll lll 


closed 
released lll ill 


top 
Ist 


REMO 4 
L 


word key A word key A word key B 


oes : PLLLLLLL LLL LLL LLL LLL ALLL LL LL LL OSCULLATOR ACTIVE L///[PPPPILLLLITIVIL LL LLL) 
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REMOTE CONTROL TRANSMITTER 


» FLASHED OR MODULATED TRANSMISSION 

=» 7 SUB-SYSTEM ADDRESSES 

#UP TO 64 COMMANDS PER SUB-SYSTEM 
ADDRESS 

= HIGH-CURRENT REMOTE OUTPUT AT 
Vop = 6V (— lou = 80mA) 

"LOW NUMBER OF ADDITIONAL COMPO- 
NENTS 

eKEY RELEASE DETECTION BY TOGGLE 
BITS 

= VERY LOW STAND-BY CURRENT (< 2uA) 

# OPERATIONAL CURRENT < 1mA AT 6V SUP- 
PLY 

=» SUPPLY VOLTAGE RANGE 4 TO 11V (Plastic Package) 

= CERAMIC RESONATOR CONTROLLED FRE- 
QUENCY (typ. 450kHz) ORDER CODE: M3005AB1 


PIN CONNECTIONS 


—s 


DESCRIPTION 


The M3005AB1 transmitter IC is designed for infrared 
remote control systems. It has a total of 448 com- 
mands which are divided into 7 sub-system groups 
with 64 commands each. The sub-system code may 
be selected by a press button, a slider switch or hard 
wired. 

The M3005AB1 generates the pattern for driving the 
Output stage. These patterns are pulse distance 
coded. The pulses are infrared flashes or modulated. 
The transmission mode is defined in conjunction with 
the sub-system address. Modulated pulses allow re- 
ceivers with narrow-band preamplifiers for improved 
noise rejection to be used. Flashed pulses require a 
wide-band preamplifier within the receiver. 91DSM3005AB1-01 
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BLOCK DIAGRAM 


DRV OUTPUTS 
SEN _ ONIN2NSNANSNGN 
INPUTS 


KEYBOARD 


OSCILLATOR 


OSCI OSCO 


INPUTS AND OUTPUTS 


Key matrix inputs and outputs (DRVON to 
DRV6N and SENON to SEN6N). 

The transmitter keyboard is arranged as a scanned 
matrix. The matrix consists of 7 driver outputs and 
7 sense inputs as shown in fig. 1. The driver outputs 
DRVON to DRVE6N are open drain N-channel tran- 
sistors and they are conductive in the stand-by 
mode. The 7 sense inputs (SENON to SEN6N) 
enable the generation of 56 command codes. With 
2 external diodes all 64 commands are address- 
able. The sense inputs have P-channel pull-up 
transistors so that they are HIGH until they are 
pulled LOW by connecting them to an output via a 
key depression to initiate a code transmission. 


ADDRESS MODE INPUT (ADRM) 


The sub-system address and the transmission 
mode are defined by connecting the ADRM input 
to one or more driver outputs (DRVON to DRV6N) 
of the key matrix. If more than one driver is con- 
nected to ADRM, they must be decoupled by di- 
odes. This allows the definition of seven 
sub-system addresses as shown in table 3. If driver 
DRVE6N is connected to ADRM, the data output 
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format of REMO is modulated or if not connected, 
flashed. 

The ADRM input has switched pull-up and pull- 
down loads. In the stand-by mode only the pull- 
down device is active. Whether ADRM is open 
(sub-system address 0, flashed mode) or con- 
nected to the driver outputs, this input is LOW and 
will not cause unwanted dissipation. When the 
transmitter becomes active by pressing a key, the 
pull-down device is switched off and the pull-up 
device is switched on, so that the applied driver 
signals are sensed for the decoding of the sub-sys- 
tem address and the mode of transmission. 

The arrangement of the sub-system address cod- 
ing is such that only the driver DRVnM with the 
highest number (n) defines the sub-system ad- 
dress, e.g. if drivers DRV2N and DRVA4N are con- 
nected to ADRM, only DRV4N will define the 
sub-system address. This option can be used in 
systems requiring more than one sub-system ad- 
dress. The transmitter may be hard-wired for sub- 
system address 2 by connecting DRV1N to ADRM. 
If now DRV3N is added to ADRM by a key or a 
switch, the transmitted sub-system address 
changes to 4. Achange of the sub-system address 
will not start a transmision. 
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REMOTE CONTROL SIGNAL OUTPUT (REMO) 


The REMO signal output stage is a push-pull type. 
In the HIGH state, a bipolar emitter-follower allows 
a high output current. The timing of the data output 
format is listed in tables 1 and 2. The information is 
defined by the distance tp between the leading 
edges of the flashed pulses or the first edge of the 
modulated pulses (see fig. 3). The format of the 
output data is given in fig. 2 and 3. The data word 
starts with two toggle bits T1 and TO, followed by 
three bits for defining the sub-system address S2, 
Si and SO, and six bits F, E, D, Cc, B and A which 
are defined by the selected key. 

In the modulated transmission mode the first toggle 
bit is replaced by a constant reference time bit 
(REF). This can be used as a reference time for the 
decoding sequence. The toggle bits function is an 
indication for the decoder that the next instruction 
has to be considered as a new command. The 
codes for the sub-system address and the selected 
key are given in tables 3 and 4. 

The REMO output is protected against "Lock-up", 
i.e. the length of an output pulse is limited to < ims, 
even if the oscillator stops during an output pulse. 
This avoids the rapid discharge of the battery that 
would otherwise be caused by the continuous ac- 
tivation of the LED. 


OSCILLATOR INPUT / OUTPUT (osci and 
osco) 


The external components must be connected to 
these pins when using an oscillator with a ceramic 
resonator. The oscillator frequency may vary be- 
tween 350kHz and 600kHz as defined by the res- 
onator. 


FUNCTIONAL DESCRIPTION 


Keyboard operation. 

In the stand-by mode all drivers (DRVON to 
DRVE6N) are on (low impedance to Vss). Whenever 
a key is pressed, one or more of the sense inputs 
(SENnN) are tied to ground. This will start the 
power-up sequence. First the oscillator is activated 
and after the debounce time tps (see fig. 4) the 
output drivers (DRVON to DRV6N) become active 
successively. 

Within the first scan cycle the transmission mode, 
the applied sub-system address and the selected 
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command code are sensed and loaded into an 
internal data latch. 

In contrast to the command code, the sub-system 
is sensed only within the first scan cycle. If the 
applied sub-system address is changed while the 
command key is pressed, the transmitted sub-sys- 
tem address is not altered. 

In a multiple key stroke sequence (see fig. 5) the 
command code is always altered in accordance 
with the sensed key. 


MULTIPLE KEY-STROKE PROTECTION 


The keyboard is protected against multiple key- 
strokes. If more than one key is pressed at the 
same time, the circuit will not generate a new 
output at REMO (see fig. 5). In case of a multiple 
key-stroke, the scan repetition rate is increased to 
detect the release of a key as soon as possible. 

There are two restrictions caused by the special 

structure of the keyboard matrix : 

- The keys switching to ground (code numbers 7, 
15, 23, 31, 39, 47, 55 and 63) and the keys 
connected to SEN5N and SENE6N are not cov- 
ered completely by the multiple key protection. 
If one sense input is switched to ground, further 
keys on the same sense line are ignored, i.e. the 
command code corresponding to "key to 
ground” is transmitted. 

- SEN5N and SEN6N are not protected against 
multiple keystroke on the same driver line, be- 
cause this condition has been used for the defi- 
nition of additional codes (code number 56 to 
63). 


OUTPUT SEQUENCE (data format) 


The output operation will start when the selected 
code is found. A burst of pulses, including the 
latched address and command codes, is gener- 
ated at the output REMO as long as a key is 
pressed. The format of the output pulse train is 
given in fig. 2 and 3. The operation is terminated 
by releasing the key or if more than one key is 
pressed at the same time. Once a sequence is 
Started, the transmitted data words will always be 
completed after the key is released. 

The toggle bits TO and T1 are incremented if the 
key is released for a minimum time trex (see fig. 
4). The toggle bits remain unchanged within a 
multiple key-stroke sequence. 
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Table 1 : Pulse Train Timing. 


Flashed 


Modulated 


/Fissniode [| Cawierwode | —SOSC*~<C~*~“~*~*~“~*~S~S 
a 
Se a 
a 
ee 


The following number of pulses may be selected by Metal option : N = 8, 12, 16 

Note: The different dividing ratio for To and tw between flash mode and carrier mode Is obtained by changing the modulo of a particular di- 
vider from divide by 3 during flash mode to divide by 4 during carrier mode This allows the use of a 600kHz ceramic resonator dur- 
ing carrier mode to obtain a better noise immunity for the receiver without a significant change in To and tw. For first samples, the 
correct divider ration is obtained by a metal mask option For final parts, this is automatically done together with the selection of 
flash-/carrier mode. 


Table 2 : Pulse Train Separation (tp). 


Table 3 : Transmission Mode and Sub-system to one or more driver outputs (DRVON To DRV6N) 
Adress Selection. of the key matrix. If more than one driver is con- 
The sub-system address and the transmission nected to ADRM, they must be decoupled by di- 
mode are defined by connecting the ADRM input odes. 


Sub-system Adress Driver DRVnN forn = 


- 


ensesra] f 
onhRONM —- oO 
p-eeees 
eon-eo= 
nenene= 


x x< xO 

<x x<O 

xO 
_ 
oe 


O 
xX 
Xx 
Xx 

O = connected to ADRM 

blank =not connected to ADRM 

X = don’t care 

4/8 


yj SGS- 
536 Sf A ars ath fbeattaraeed 


M3005AB1 


Table 4 : Key Codes. 


Matrix 


Code Matrix 


0 0 0 0 


0 0 
0 0 0 0 0 1 
0 0 0 0 1 0 
0 0 0 0 1 1 
0 0 0 1 0 0 
0 0 0 1 0 1 
0 0 0 1 1 0 
0 0 0 1 1 1 
SENIN 0 0 1 1 1 1 8 to 15 
SEN2N 0 1 0 1 1 1 16 to 23 
SEN3N 0 1 1 1 1 1 24 to 31 
SEN4N 1 0 0 1 1 1 32 to 39 
SENSN 1 0 1 1 1 1 40 to 47 
SEN6N 1 1 0 1 1 1 48 to 55 
SENS5N and SEN6N 1 1 1 1 1 1 56 to 63 


Symbol Parameter Vaiue [nit 


Vop Supply Voltage Range 
7 Vo | Output Voltage Range 
D.C. Current into Any Input or Output 
Peak REMO Output Current during 10s, Duty Factor = 1% 
Power Dissipation per Package for Ta = - 20 to + 70°C 
Storage Temperature Range 
Operating Ambient Temperature Range 


ELECTRICAL CHARACTERISTICS 
Vss = OV, Ta = 25°C (unless otherwise specified) 


Symbol Test Conditions win. [Typ [| Max._| Unit_ 
Veo _|Supply Voltage ‘| Ta= O10 + 70°C Ime a a 
Supply Current ¢ Active fosc = 455kHz Vop = 6V 

REMO,Output unload Vop = 9V 
« Inactive (stand-by mode) Vpp = 6V 
Vpp = 9V 


Oscill. Frequency Vop = 4 to 11V (cer resonator) 


KEYBOARD MATRIX - Inputs SEON to SEN6N 


ae a SV CT ee 
ee ee 
Vop = 11V, Vi = OV 75 750 HA 


KEYBOARD MATRIX - Outputs DRVON to DRV6N 
Vo. | Output Voltage "ON" | Vpp = 4V, lo = 0.1mA 


Vop = 11V, lo=1mA 
| lo Output Current "OFF" 


Vpp = 11V, Vo = 11V 
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ELECTRICAL CHARACTERISTICS (continued) 
Vss = OV, Ta = 25°C (unless otherwise specified) 


Symbol Test Conditions win. (typ. [Max [Unit 


CONTROL INPUT ADRM 
Input Voltage Low ree | | 0.2xVo | _V_| 


pone eal 
| Vin _|inputVoltageHigh | OB XVOD | 


he Input Current Low Pull-up Act. Oper. Condition, Vin = Vss 
(switched P and N Vop = 4V 25 250 LA 
channel pull-up/pull down) Vop = 11V 75 750 LA 
iH Input Current High Pull-down Act. Stand-by Cond.,Vin = Vop 
(switched P and N Vop = 4V 25 
channel pull-up/pull down) Vop = 11V 75 


DATA OUTPUT REMO 
Vop = 9V, Vou = 6V 80 mA 
Vop = 9V, Vor = 0.1V 0.6 mA 

04 [os] o¢ | | 

ton |PulseLength | Von = 6V,Oscill. Stopped | 


OSCILLATOR 


|_| ImputCurrent [Vo = 6V, 0SCtatVoo | || BA 


Output Voltage high Vo = 6V, - lo. = 0.1mMA | |S Vo - 0.6 | VI 
Silpit Volage Low!" Wane6vi tan OtmiA a oe Sh gee Ne 


Figure 1 : Typical Application. 
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Figure 2: Data Format of REMO Output 


T1 TO S2 S1 SO F 
T° Qh <a 
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Figure 3: REMO Output Waveform 
(a) flashed pulse 
(b) modulated pulse 
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Figure 4: Single Key - Stroke Sequence. 
Debounce time : top = 4to 9 x To 
Start time :tst =5 to 10x To 
Minimum release time : tREL = To. 


key bouncing 


closed 
released lh 


new word 


LLLLLLLLLILLL LLL LLL L111 RSCWLATOR ACTIVELY ///LLLLLLLLLLLLLLLLLLLLLLL. 
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Figure 5: Multiple Key-Stroke Sequence. 
Scan rate multiple key-stroke : tsm = 8 to 10 x To. 


key bouncing 
key A decoded as HIGH 


closed 
released itl il key A decoded as LOW 


closed 
released ll 


top 
ist 


word key A word key A word key B 


LLLLLLLLLLLLLLLLLLLLLLLLLL LLL LOSCMLATOR ACTIWVE////L{/S/LLLLLLLLLLLLLLLLLLL) 
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REMOTE CONTROL TRANSMITTER 


» FLASHED OR MODULATED TRANSMISSION 

» 7 SUB-SYSTEM ADDRESSES 

»™UP TO 64 COMMANDS PER SUB-SYSTEM 
ADDRESS 

=» HIGH-CURRENT REMOTE OUTPUT AT 
Vpp = 6V (— lon = 80mA) 

»"LOW NUMBER OF ADDITIONAL COMPO- 
NENTS 

»™KEY RELEASE DETECTION BY TOGGLE 
BITS 

=» VERY LOW STAND-BY CURRENT (< 2uA) 

= OPERATIONAL CURRENT < 1mA AT 6V SUP- 
PLY 

=» SUPPLY VOLTAGE RANGE 2 TO 6.5V (Plastic Package) 


= CERAMIC RESONATOR CONTROLLED FRE- 
QUENCY (typ. 450kHz) ORDER CODE: M3005LAB1 


PIN CONNECTIONS 


— 


DESCRIPTION 


The M3005LAB1 transmitter IC is designed for infra- 
red remote control systems. It has a total of 448 
commands which are divided into 7 sub-system 
groups with 64 commands each. The sub-system 
code may be selected by a press button, a slider 
switch or hard wired. 

The M3005LAB1 generates the pattern for driving the 
output stage. These patterns are pulse distance 
coded. The pulses are infrared flashes or modulated. 
The transmission mode is defined in conjunction with 
the sub-system address. Modulated pulses allow re- 
ceivers with narrow-band preamplifiers for improved 
noise rejection to be used. Flashed pulses require a 
wide-band preamplifier within the receiver. 91DS3005LAB1-01 
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BLOCK DIAGRAM 


DRV OUTPUTS 
SEN _- ON1N2N3N4NSN6N 
INPUTS 


KEYBOARD 


ed i 


OSCO 


OSC 


INPUTS AND OUTPUTS 


Key matrix inputs and outputs (DRVON to 
DRVE6N and SENON to SEN6N). 

The transmitter keyboard Is arranged as a Scanned 
matrix. The matrix consists of 7 driver outputs and 
7 sense inputs as shown in fig. 1. The driver outputs 
DRVON to DRVE6N are open drain N-channel tran- 
sistors and they are conductive in the stand-by 
mode. The 7 sense inputs (SENON to SEN6N) 
enable the generation of 56 command codes. With 
2 external diodes all 64 commands are address- 
able. The sense inputs have P-channel pull-up 
transistors so that they are HIGH until they are 
pulled LOW by connecting them to an output via a 
key depression to initiate a code transmission. 


ADDRESS MODE INPUT (ADRM) 


The sub-system address and the transmission 
mode are defined by connecting the ADRM input 
to one or more driver outputs (DRVON to DRV6N) 
of the key matrix. If more than one driver is con- 
nected to ADRM, they must be decoupled by di- 
odes. This allows the definition of seven 
sub-system addresses as shown in table 3. If driver 
DRVE6N is connected to ADRM, the data output 
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format of REMO is modulated or if not connected, 
flashed. 

The ADRM input has switched pull-up and pull- 
down loads. In the stand-by mode only the pull- 
down device is active. Whether ADRM is open 
(sub-system address 0, flashed mode) or con- 
nected to the driver outputs, this input is LOW and 
will not cause unwanted dissipation. When the 
transmitter becomes active by pressing a key, the 
pull-down device is switched off and the pull-up 
device is switched on, so that the applied driver 
signals are sensed for the decoding of the sub-sys- 
tem address and the mode of transmission. 

The arrangement of the sub-system address cod- 
ing is such that only the driver DRVnM with the 
highest number (n) defines the sub-system ad- 
dress, e.g. if drivers DRV2N and DRVA4N are con- 
nected to ADRM, only DRV4N will define the 
sub-system address. This option can be used in 
systems requiring more than one sub-system ad- 
dress. The transmitter may be hard-wired for sub- 
system address 2 by connecting DRV1N to ADRM. 
If now DRVSN is added to ADRM by a key or a 
switch, the transmitted sub-system address 
changes to 4. Achange of the sub-system address 
will not start a transmision. 
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REMOTE CONTROL SIGNAL OUTPUT (REMO) 


The REMO signal output stage is a push-pull type. 
In the HIGH state, a bipolar emitter-follower allows 
a high output current. The timing of the data output 
format is listed in tables 1 and 2. The information is 
defined by the distance tp between the leading 
edges of the flashed pulses or the first edge of the 
modulated pulses (see fig. 3). The format of the 
output data is given in fig. 2 and 3. The data word 
starts with two toggle bits T1 and TO, followed by 
three bits for defining the sub-system address S2, 
S1 and SO, and six bits F, E, D, C, B and A which 
are defined by the selected key. 

In the modulated transmission mode the first toggle 
bit is replaced by a constant reference time bit 
(REF). This can be used as a reference time for the 
decoding sequence. The toggle bits function is an 
indication for the decoder that the next instruction 
has to be considered as a new command. The 
codes for the sub-system address and the selected 
key are given in tables 3 and 4. 

The REMO output is protected against "Lock-up", 
i.e. the length of an output pulse is limited to < 1ms, 
even if the oscillator stops during an output pulse. 
This avoids the rapid discharge of the battery that 
would otherwise be caused by the continuous ac- 
tivation of the LED. 


OSCILLATOR INPUT / OUTPUT (osci and 
Osco) 


The external components must be connected to 
these pins when using an oscillator with a ceramic 
resonator. The oscillator frequency may vary be- 
tween 350kHz and 600kHz as defined by the res- 
onator. 


FUNCTIONAL DESCRIPTION 


Keyboard operation. 

In the stand-by mode all drivers (DRVON to 
DRVE6N) are on (low impedance to Vss). Whenever 
a key is pressed, one or more of the sense inputs 
(SENnN) are tied to ground. This will start the 
power-up sequence. First the oscillator is activated 
and after the debounce time tps (see fig. 4) the 
output drivers (DRVON to DRV6N) become active 
successively. 

Within the first scan cycle the transmission mode, 
the applied sub-system address and the selected 
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command code are sensed and loaded into an 
internal data latch. 

In contrast to the command code, the sub-system 
is sensed only within the first scan cycle. If the 
applied sub-system address is changed while the 
command key is pressed, the transmitted sub-sys- 
tem address is not altered. 

In a multiple key stroke sequence (see fig. 5) the 
command code is always altered in accordance 
with the sensed key. 


MULTIPLE KEY-STROKE PROTECTION 


The keyboard is protected against multiple key- 
strokes. If more than one key is pressed at the 
same time, the circuit will not generate a new 
output at REMO (see fig. 5). In case of a multiple 
key-stroke, the scan repetition rate is increased to 
detect the release of a key as soon as possible. 

There are two restrictions caused by the special 

structure of the keyboard matrix : 

- The keys switching to ground (code numbers 7, 
15, 23, 31, 39, 47, 55 and 63) and the keys 
connected to SEN5N and SENE6N are not cov- 
ered completely by the multiple key protection. 
If one sense input is switched to ground, further 
keys on the same sense line are ignored, i.e. the 
command code corresponding to "key to 
ground" is transmitted. 

- SENSN and SEN6N are not protected against 
multiple keystroke on the same driver line, be- 
cause this condition has been used for the defi- 
nition of additional codes (code number 56 to 
63). 


OUTPUT SEQUENCE (data format) 


The output operation will start when the selected 
code is found. A burst of pulses, including the 
latched address and command codes, is gener- 
ated at the output REMO as long as a key is 
pressed. The format of the output pulse train is 
given in fig. 2 and 3. The operation is terminated 
by releasing the key or if more than one key is 
pressed at the same time. Once a sequence is 
Started, the transmitted data words will always be 
completed after the key is released. 

The toggle bits TO and T1 are incremented if the 
key is released for a minimum time tre (see fig. 
4). The toggle bits remain unchanged within a 
multiple key-stroke sequence. 
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Table 1 : Pulse Train Timing. 


Flashed 


Modulated 


= 
| axtese Sah Pus Wah 
Tw [te xtese SE Mowslaton Period 
ae 


8 Number of Modulation Pulses 
1152 x tosc 1536 x tOSC Basic Unit of Pulse Distance 
55296 x tosc 73728 x tOSC - Word Distance 


The following number of pulses may be selected by Metal option - N = 8, 12, 16 

Note: The different dividing ratio for To and tw between flash mode and carrier mode Is obtained by changing the modulo of a particular di- 
vider from divide by 3 during flash mode to divide by 4 during carrier mode This allows the use of a 600kHz ceramic resonator dur- 
ing carrier mode to obtain a better noise immunity for the receiver without a significant change 1n To and tw For first samples, the 
correct divider ration is obtained by a metal mask option. For final parts, this is automatically done together with the selection of 
flash-/carrier mode. 


Table 2 : Pulse Train Separation (tp). 


Table 3 : Transmission Mode and Sub-system to one or more driver outputs (DRVON To DRV6N) 
Adress Selection. of the key matrix. If more than one driver is con- 
The sub-system address and the transmission nected to ADRM, they must be decoupled by di- 
mode are defined by connecting the ADRM input odes. 


Sub-system Adress Driver DRVnN for n = 


<x x<x<O 
x <O 
on 


O 
O 
O 
O 
O 
O 
O 

O = connected to ADRM 

blank =not connected to ADRM 

X = don’t care 
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Pode Matrix 
ce] Peon 
0 


Table 4 : Key Codes. 


omnhoan — 


SENIN 
SEN2N 
SEN3N 
SEN4N 
SENSN 
SEN6N 
SENS5N and SEN6N 


0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
1 0 
1 1 
0 0 
0 1 
1 9) 
1 1 


Parameter SSS 
"Veo | Supply Votage Range 


Input Voltage Range - 0.3 to (Vpp + 0.3) 


Output Voltage Range - 0.3 to (Vop + 0.3) 
D.C. Current into Any Input or Outpt 
- | (REMO) M_| Peak REMO Output Current during 10s, Duty Factor = 1% Max. 300 


Power Dissipation per Package for Ta = - 20 to + 70°C Max. 200 


Storage Temperature Range - 55 to + 150 
Ta Operating Ambient Temperature Range - 20 to + 70 


ELECTRICAL CHARACTERISTICS 
Vss = OV, Ta = 25°C (unless otherwise specified) 


Symboi| Parameter [__‘TestConditions_ ‘(|Win [Typ | Max. 


Supply Current ¢ Active fosc = 455kHz Vop = 3V 0.25 0.5 mA 
REMO,Output unload Vop = 6V 


* Inactive (stand-by mode) Vpp = 6V 


Oscill. Frequency Vpp = 2 to 6.5V (cer resonator) 


KEYBOARD MATRIX - Inputs SEON to SEN6N 


[ Vu_|input Votage Low [Voo=2toeev——SSSCSCS~iSSC“~*‘dtCSCS*dz‘ OW TV 
"Vin [input Votage High [Voo=2t065V——S~*~S~C Ww TC 
Vop = 6.5V, V; = OV 100 600 uA 


KEYBOARD MATRIX - Outputs DRVON to DRV6N 


VoL Output Voltage "ON" | Vpp = 2V, lo = 0.25mA 
Vop = 6.5V, lo=2.5mA 


Output Current "OFF" | Vpp = 6.5V, Vo = 11V 
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ELECTRICAL CHARACTERISTICS (continued) 
Vss = OV, Ta = 25°C (unless otherwise specified) 


| Symbol | __—Parameter_— | —TestConditions | Min. | Typ.| Max. | Unit | 
CONTROL INPUT ADRM 

|| 03x Von | Vv 

eens ce 


F Vu__[input VottageLow —-‘[—SSOS—S—SSSCi‘“‘“s‘“‘—rtCSSSCC*d 
“Vw |nputVottage High [| SSSSSSCS~S Ox | 


lit Input Current Low Pull-up Act. Oper. Condition, Vin = Vss 
(switched P and N Vop = 2V 10 100 WA 
channel pull-up/pull down) Vop = 6.5V 100 600 LA 
lh Input Current High Pull-down Act. Stand-by Cond.,Vin = Vop 
(switched P and N Vop = 2V 10 100 pA 
channel pull-up/pull down) Vop = 6.5V 100 600 pA 


DATA OUTPUT REMO 
Seer eee ETT is 
Vop = 6.5V, Vox = 5V 80 mA 
Vpp = 6.5V, Vor = 0.4V 0.6 mA 


| tuwltosc [Pulse Duty Cycle [During CarrierMode | 4 LOS | 08 
| ton |PulseLength [Von =6.5V, Oscill. Stopped | | Et mS | 


OSCILLATOR 


pi Tage 1 1 
Vpp = 6.5V, OSC1 at Vop 5 7 
| Vo | Output Voltage high [Von =6.5V,-lor=O.1mA ss] Vo -08 | =| |S CY 


Figure 1 : Typical Application. 
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Figure 2: Data Format of REMO Output 


TO S2 S1 SO 
0. 1 
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Figure 3: REMO Output Waveform 
(a) flashed pulse 
(b) modulated pulse 


BUGLE UU 
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Figure 4: Single Key - Stroke Sequence. 
Debounce time :tpp = 4to9xTo 
Start time : tst =5 to 10x To 
Minimum release time : treL = To. 


key bouncing 
new key 


closed 
REY released lll 


DRVnan Of 
on 


new word 
rc 


WU UU 


: LLLLLLLLLILLLLL LLL LLL SCMLLATOR ACTIVE////LLLLLLLLLLLLL LLL LLLLLLLLL. 
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Figure 5: Multiple Key-Stroke Sequence. 
Scan rate multiple key-stroke : tsm = 8 to 10 x To. 


key bouncing 
J key A decoded as HIGH 
closed Hill fill key A decoded as LOW 
released 


closed 
lll 


released 


top 
ist 


word key A word key A word key B 


ELLLLLLLLLLLL LLL LLL LL LLL LLL LLL 1 OSCULATOR ACTIVE///// LLL LLLLLLLLLLLLLLLLLLL} 
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REMOTE CONTROL TRANSMITTER 


ADVANCE DATA 


2» FLASHED OR MODULATED TRANSMISSION 

=» 5 SUB-SYSTEM ADDRESSES 

®UP TO 36 COMMANDS PER SUB-SYSTEM 
ADDRESS 

# HIGH-CURRENT REMOTE OUTPUT AT Vpp = 
6V (— lon = 120mA) 

®LOW NUMBER OF ADDITIONAL COMPO- 
NENTS 

»® KEY RELEASE DETECTION BY TOGGLE 
BITS 

a VERY LOW STAND-BY CURRENT (< 2u/A) 

# OPERATIONAL CURRENT < 1mA AT 6V SUP- 
PLY. 

=» SUPPLY VOLTAGE RANGE 2 TO 6.5V 

= CERAMIC RESONATOR CONTROLLED FRE- 
QUENCY (typ. 450kHz) 

=» ENCAPSULATION : 16-LEAD PLASTIC DIL 


DESCRIPTION 


The MS3006LAB1 transmitter IC is designed for 
infrared remote control systems. It has a total of 
180 commands which are divided into 5 sub-sys- 
tem groups with 36 commands each. The sub-sys- 
tem code may be selected by a press button, a 
slider switch or hard wired. 

The M3006LAB1 generates the pattern for driving 
the output stage. These patterns are pulse distance 
coded. The pulses are infrared flashes or modu- 
lated. The transmission mode is defined in conjunc- 
tion with the sub-system address. Modulated 
pulses allow receivers with narrow-band preampli- 
fiers for improved noise rejection to be used. 
Flashed pulses require a wide-band preamplifier 
within the receiver. 


November 1990 


This ts advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice 


(Plastic Package) 


ORDER CODE : M3006LAB1 


PIN CONNECTIONS 


V90M3006LAB1-01 
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BLOCK DIAGRAM 


DRV OUTPUTS 


ON 1N 4N 5N 6N 
é © 0 


KEYBOARD 
SCAN 


PULSE 
DISTANCE 
MODULATOR 


REMO 
OUTPUT 


ADRM © pee 
Vpp O--—--—— 
OSCILLATOR 
Vsg OS 


OSCI OSCO 


INPUTS AND OUTPUTS 


Key matrix inputs and outputs (DRVON to DRV6N 
and SENON to SEN6N). 

The transmitter keyboard is arranged as a scanned 
matrix. Tne matrix consists of 5 driver outputs and 
5 sense inputs as shown in fig. 1. The driver outputs 
DRVON to DRVE6N are open drain N-channel tran- 
sistors and they are conductive in the stand-by 
mode. The 5 sense inputs (SENON to SEN6N) 
enable the generation of 30 command codes. With 
2 external diodes all 36 commands are address- 
able. The sense inputs have P-channel pull-up 
transistors so that they are HIGH until they are 
pulled LOW by connecting them to an output viaa 
key depression to initiate a code transmission. 


ADRESS MODE INPUT (ADRM) 


The sub-system address and the transmission 
mode are defined by connecting the ADRM input 
to one or more driver outputs (DRVON to DRV6N) 
of the key matrix. If more than one driver is con- 
nected to ADRM, they must be decoupled by di- 
odes. This allows the definition of five sub-system 
addresses as shown in table 3. If driver DRV6N is 


CONTROL 
LOGIC 


VS0M3006LAB1-02 


connected to ADRM, the data output format of 
REMO is modulated or if not connected, flashed. 
The ADRM input has switched pull-up and pull- 
down loads. In the stand-by mode, only the pull- 
down device is active. Whether ADRM is open 
(sub-system address 0, flashed mode) or con- 
nected to the driver outputs, this input is LOW and 
will not cause unwanted dissipation. When the 
transmitter becomes active by pressing a key, the 
pull-down device is switched off and the pull-up 
device is switched on, so that the applied driver 
signals are sensed for the decoding of the sub-sys- 
tem address and the mode of transmission. 

The arrangement of the sub-system address cod- 
ing is such that only the driver DRVnN with the 
highest number (n) defines the sub-system ad- 
dress, e.g. if drivers DRV1N and DRVAN are con- 
nected to ADRM, only DRV4N will define the 
sub-system address. This option can be used in 
systems requiring more than one sub-system ad- 
dress. The transmitter may be hard-wired for sub- 
system address 2 by connecting DRV1N to ADRM. 
If now DRVAN is added to ADRM by a key ora 
switch, the transmitted sub-system address 
changes to 5. Achange of the sub-system address 
will not start a transmission. 
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REMOTE CONTROL SIGNAL OUTPUT (REMO) 


The REMO signal output stage is a push-pull type. 
In the HIGH state, a bipolar emitter-follower allows 
a high output current. The timing of the data output 
format is listed in tables 1 and 2. The information is 
defined by the distance th between the leading 
edges of the flashed pulses or the first edge of the 
modulated pulses (see fig. 3). The format of the 
output data is given in fig. 2 and 3. The data word 
Starts with two toggle bits T1 and TO, followed by 
three bits for defining the sub-system address S2, 
S1 and SO, and six bits F, E, D, C, B and A which 
are defined by the selected key. 

In the modulated transmission mode the first toggle 
bit is replaced by a constant reference time bit 
(REF). This can be used as a reference time for the 
decoding sequence. The toggle bits function as an 
indication for the decoder that the next instruction 
has to be considered as a new command. The 
codes for the sub-system address and the selected 
key are given in tables 3 and 4. 

The REMO output is protected against "Lock-up", 
l.e. the length of an output pulse is limited to 
< 1msec, even if the oscillator stops during an 
output pulse. This avoids the rapid discharge of the 
battery that would otherwise be caused by the 
continuous activation of the LED. 


OSCILLATOR INPUT/OUTPUT (osci and osco) 


The external components must be connected to 
these pins when using an oscillator with a ceramic 
resonator. The oscillator frequency may vary bet- 
ween 350kHz and 600kHz as defined by the reso- 
nator. 


FUNCTIONAL DESCRIPTION 


Keyboard operation. 

In the stand-by mode all drivers (DRVON to 
DRVE6N) are on (low impedance to Vss). Whenever 
a key is pressed, one or more of the sense inputs 
(SENnN) are tied to ground. This will start the 
power-up sequence. First the oscillator is activated 
and after the debounce time tps (see fig. 4) the 
output drivers (DRVON to DRV6N) become active 
successively). 

Within the first scan cycle the transmission mode, 
the applied sub-system address and the selected 
command code are sensed and loaded into an 
internal data latch. 


M3006LAB1 


In contrast to the command code, the sub-system 
is sensed only within the first scan cycle. If the 
applied sub-system address is changed while the 
command key is pressed, the transmitted sub-sys- 
tem address is not altered. 

In a multiple key stroke sequence (see fig. 5) the 
command code is always altered in accordance 
with the sensed key. 


MULTIPLE KEY-STROKE PROTECTION 


The keyboard is protected against multiple key- 
strokes. If more than one key is pressed at the 
same time, the circuit will not generate a new 
output at REMO (see fig. 5). In case of a multiple 
key-stroke, the scan repetition rate is increased to 
detect the release of a key as soon as possible. 
There are two restrictions caused by the special 
structure of the keyboard matrix : 

- The keys switching to ground (code numbers 5, 
11, 17, 23, 29 and 35) and the keys connected 
to SEN5N and SENE6N are not covered com- 
pletely by the multiple key protection. If one 
sense input is switched to ground, further keys 
on the same sense line are ignored, i.e. the 
command code corresponding to "key to 
ground” is transmitted. 

- SENS5N and SEN6N are not protected against 
multiple keystroke on the same driver line, be- 
cause this condition has been used for the defi- 
nition of additional codes (code number 30 to 
35). 


OUTPUT SEQUENCE (data format) 


The output operation will start when the selected 
code is found. A burst of pulses, including the 
latched address and command codes, is gener- 
ated at the output REMO as long as a key is 
pressed. The format of the output pulse train is 
given in fig. 2 and 3. The operation is terminated 
by releasing the key or if more than one key is 
pressed at the same time. Once a sequence is 
started, the transmitted data words will always be 
completed after the key is released. 

The toggle bits TO and T1 are incremented if the 
key is released for a minimum time trec (see fig. 
4). The toggle bits remain unchanged within a 
multiple key-stroke sequence. 
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Table 1 : Pulse Train Timing. 


[wede [Totnes |b ee) [| me) | we) | torte 


of Fuse 


1152 x tosc Basic Unit of Pulse Distance 
55296 x tosc Word Distance 


Table 2 : Pulse Train Separation (tb). 


ee a. Lk 


Table 3 : Transmission Mode and Sub-system to one or more driver outputs (DRVON To DRV6N) 
Adress Selection. of the key matrix. If more than one driver is con- 
The sub-system address and the transmission nected to ADRM, they must be decoupled by di- 
mode are defined by connecting the ADRM input odes. 


a a a a 


O 
X 


Sub-system Adress 


<< O 


—+~ = OO — —~¥ “4 OO — e 
oooo — OOo °o-, : 


OMAYKHCOOSIOMINYe TN 
Oomnn—_o 
x x xO << <O - 
x xO 
xO 
OO000 


Oo = connected to ADRM 

blank =notconnected to ADRM 

X = don’t care 
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Table 4 : Key Codes. 


oh WMH — © 


SENiN 
SEN2N 
SEN5N 
SEN6N 
SENSN and SEN6N 


0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 


-“"~O-'O- coccce|o 


a oe eo wononol> 


30 to 35 


=-o-cleoecce|m 
j-----|--2cce]8 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage Range -0.3to+7 
Input Voltage Range - 0.3 to (Vop + 0.3) 
Output Voltage Range - 0.3 to (Vpp + 0.3) 
- 1 ) 
Ta 


D.C. Current into Any Input or Output 
Peak REMO Output Current during 10us, Duty Factor = 1% 
Power Dissipation per Package for Ta = - 20 to + 70°C 
Te 


ELECTRICAL CHARACTERISTICS 
Vss = OV, Ta = 25°C (unless otherwise specified) 


[symbor[ Parameter ‘Test Conditions «|i Typ [Max | Unit 
Voo |SumpyVotage [Tazowsrrc —SSS=~iS |S) 


Supply Current * Active fosc = 455kHz 
REMO, Output unload 
¢ Inactive (stand-by mode) Vpp=6V 
Oscill. Frequency Vop = 2 to 6.5V (cer resonator) 


KEYBOARD MATRIX - Inputs SEON to SEN6N 


vu _[Inputvotage tow [Voo=2065V—=SS~*sCSCS~drSCS*C«*iz OV 
"Wor [Input VotageHign[Voo=2t06sv—=S~*~d Wf | 


Input Current Vop = 2V, Vi = OV 10 100 pA 
Vop = 6.5V, Vi = OV 100 600 pA 


KEYBOARD MATRIX - Outputs DRVON to DRV6N 


VoL Output Voltage "ON" | Vpp = 2V, lo=0.1mMA 
Vop = 6.5V, lo= 1mA 


Operating Ambient Temperature Range 


- 20 to + 70 


| to | Output Current "OFF" | Vpp = 6.5V, Vo = 6.5V 
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ELECTRICAL CHARACTERISTICS (continued) 

Vss = OV, Ta = 25°C (unless otherwise specified) 

[Symbot| Parameter | __TestGonaiions [win [tym] Wax. [Une 
KEYBOARD MATRIX - Control Input ADRM 


[va [inputvotagetow «| SSSCSCSCSCSCSC~CSCS~sT dw 
Tin [input votage ign | SSCSC~S~S~Ss WP 


lie Input Current Low Pull-up Act. Oper. Condition, Vin = Vss 
(switched P and N Vop = 2V 10 100 LA 
channel pull-up/pull down) Vop = 6.5V 100 600 uA 


Input Current High Pull-down Act Stand-by Cond.,Vin = Vop 
(switched P and N Vop = 2V 
channel pull-up/pull down) Vop = 6.5V 


KEYBOARD MATRIX - Data Output REMO 
VOH Output Voltage High Vpop = 2V, -lon = GOMA 
Vop = 6.5V, -loH = 60MA 
VoL Output Voltage Low Vop = 2V, lo. = 0.3mA 0.4 
Vop = 6.5V, lot = 0.38mA 0.4 


tae eesti i} sty 


KEYBOARD MATRIX -Oscillator 


Input Current Vpp = 2V, OSC1 at Vop 5.0 pA 
Vpp = 6.5V, OSC1 at Vop 5.0 7.0 LA 
Output Voltage Low | Voo = 6.5V, lon = 0.1mA ne a aS 


Figure 1 : Typical Application. 
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Figure 2: Data Format of REMO Output; REF = Reference Time; TO and T1 = Toggle bits; SO, S1 and 
S2 = System address; A, B, C, D, E and F = Command bits. 
(a) flashed mode : transmission with 2 toggle bits and 3 address bits, followed by 6 com- 
mand bits (pulses are flashed) 
(b) modulated mode : transmission with reference time, 1 toggle bit and 3 address bits, fol- 
lowed by 6 command bits (pulses are modulateq). 


Ref TO S2 S1 SO 
1 O 1 
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Figure 3: REMO Output Waveform 
(a) flashed pulse 
(6) modulated pulse { tew = (5 X tm) + tmy)}. 
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Figure 4: Single Key - Stroke Sequence. 
Debounce time : top = 4to 9 x To 
Start time : tst = 5 to 10x To 
Minimum release time : tReL = To. 


key bouncing 


qe REL new key 
Hill 


| 


closed 
released 


scan 


new word 


ILLLLILILLLLLLLLLLLL 111 PSCWLATOR ACTIVEL///PLLLLILLLLLLLLILLLLLLL LLL. 
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Figure 5: Multiple Key-Stroke Sequence. 
Scan rate multiple key-stroke : tsm = 8 to 10 x To. 


key bouncin 
: . key A decoded as HIGH 


closed 
key A decoded as LOW 
sieaaede- alll itll 


closed 
ae lll Hil 


off 


word key A word key A word key B 


LLLLLLLLLLLLLL LLL LLL LLL LLL LL LL OSCMLATOR ACTIVE///{PP/ILLLITILLLIIITTLLLLL LL) 
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CLOCK/CALENDAR WITH SERIAL I°C BUS 


» CLOCK/CALENDAR WITH SERIAL I°C BUS 

m 32kKHZ QUARTZ TIMEBASE 

m COUNTERS FOR SEC ; MIN ; HRS ; DAY ; 
MONTH OR SEC ; MIN ; HRS ; DAY OF WEEK 

a EXTREMELY LOW POWER CONSUMPTION 
IN STANDBY OPERATION (TYP. 5yA) 

a 8 PIN DIP PACKAGE 

a» INTEGRATED POWER FAIL DETECTION AND 
POWER-ON RESET 

a PULSE OUTPUT FOR SECONDS 

a CMOS PROCESS 


(Plastic Package) 


ORDER CODE : M8716A B1 


DESCRIPTION PIN CONNECTION (top view) 


The integrated circuit M8716B contains a digital 
clock with a 32kHz quartz oscillator and a serial bus 
interface (I°C Bus). The circuit is programmable to 
count seconds, minutes, hours, days and month or 
seconds, minutes, hours and day of the week. 
This circuit is intended for use within a microcom- 
puter system. 


The M8716B is available in a8 lead dual in-line plas- 
tic package. 


osc ouT [| | 4 
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BLOCK DIAGRAM 


OSC IN —-> | 


osc out <-—{ |- -— | 


| _| reset 
DAY | HRS | MIN |-* 
| WM RW 
A POWER FAIL |— 
2 — A RIW 
IC BUS 
CONTROL LOGIC AND 


ADDRESS RECOGNITION 
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ABSOLUTE MAXIMUM RATINGS 


v 
Input Voltage, Output Voltage 
Po | TotalPackage Power Dasipaton Om 


Stresses In excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability 


ELECTRICAL CHARACTERISTICS 
(Ta = 25°C : Vpp = 5V ; Fosc = 32.768kHz if not otherwise specified) 


Parameter 


Supply Current 


VBAT Supply Voltage No Data Transfer 2 
(standby operation) 
IBAT Supply Current Test Circuit 5 15 
(standby operation) Vpat = 2.4V 
5 
0 


Input Current Vin = Vop 


| || 
Output Current SDA 
OsciitorOuipuvcapactance | «YASS | 
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GENERAL DESCRIPTION 


The integrated circuit M8716B contains a digital 
clock counting seconds, minutes, hours, days and 
months or seconds, minutes, hours and days of the 
week as an option. A 32.768kHz quartz oscillator 
serves as time-base. This circuit is intended for use 
within a microcomputer system. 


Writing (time setting) and reading of the counters is 
done via a serial interface (eC Bus). The micro-com- 
puter is used for controlling the data transfer and for 
generating the signals to drive a (7 segment) dis- 
play. If a data transfer takes place between the 
M8716B and the microprocessor, a 5V supply volt- 
age has to be provided. During standby the circuit 
is supplied by two NiCd-cells at a very low power 
consumption. 


FUNCTIONAL DESCRIPTION 


DIVIDERS AND COUNTERS 


The oscillator frequency of 32.768kHz is first divided 
by 256 and then again by 128. The resulting output 
frequency of 1Hz then serves as clock pulse for the 
time counters. 


The content of the counters for sec, min, hr, day and 
month of sec, min, hr, and day of week can be read 
or modified (written) via the I°C Bus interface. During 
a "write" cycle only the content of the counters start- 
ing from the minutes counter is modified : the sec- 
onds counter and the seconds divider block are 
reset to zero. 


Selection between "calendar" operation (display of 
day and month) and "day of week" operation (dis- 
play of day of week 1 to 7) is done as follows : 


If the second bit in the first data byte is "1" during a 
"write" operation, the counters are set for the mode 
"day of week". 


If this bit remains at "O" during a "write" operation the 
calendar mode is selected. In this case, carry of the 
"day" counter is performed automatically at posi- 
tions 28, 30 or 31, depending on the month. In case 
of a leap year the day 29 (of February) can be set 
by a “write” operation. 


In this case, carry takes place on 3-1 (March 1st). 


°C BUS INTERFACE GENERAL DESCRIPTION 


Data transfer from the circuit M8716B to the micro- 
computer (reading) and vice versa (writing) takes 
place via the two lines SDA and SCL. Address and 
data are transmitted on SDA while at the same time 
clock pulses have to be provided on SCL for syn- 
chronization by the microcomputer. 


M8716B 


°C BUS INTERFACE ADDRESSING 
(see fig. 1...3) 


A data transfer (reading or writing) is initiated by a 
start condition ("1" — > "0" transition on SDA while 
SCL remains at "1") anda subsequent address byte. 
By assigning a unique address to each circuit, Sev- 
eral circuits may be connected to the °C Bus without 
interfering each other. 


Ifthe M8716B recognizes an address transmitted on 
the bus as its own address, the data transfer starts. 
The least significant bit of the address word controls 
the direction of data transfer (R/W-control). If it is set 
to "0", data is transferred from the microcomputer to 
the circuit, i.e. the content of the time counters is 
modified. If itis set to "1" the time information is read 
out by the microcomputer. A data transmission be- 
tween the microprocessor and M8716B must al- 
ways be completed otherwise the clock content may 
be lost. This means that the "master" can’t use the 
possibility to stop the transmission after a certain 
byte by not sending the acknowledge bit. 


Even 2f M8716B can work at the frequency four DC 
UP to 100kHz, it is tested at a frequency of 30kHz. 
Ifa carry of the time counter should take place during 
a data transfer, the carry will be stored and made 
after the data transfer. As only one carry can be 
stored, the whole data transfer must not take a time 
longer than one second. 


SYNCHRONIZATION 


For easy of synchronization with an external time 
reference in case of small deviations (<+ 30sec), 
only the address (with R/W = "0") has to be trans- 
mitted. followed immediately by a stop condition. No 
data Is transmitted (see fig. 4). The second divider 
block (128Hz to 1Hz) and the seconds counter are 
reset. If the seconds counter was at position 30 ... 
99, acarry to the minutes counter takes place in ad- 
dition to the reset. 


POWER FAIL 


In case of total power fail an internal register is set 
to "0". This register disables the data of the watch. 
S50 in aread cycle the uP recognizes "0" of the watch 
content. This is a unique situation appearing only in 
case of a power fail. The power fail register is auto- 
matically reset by the first "write" command. 


PULSE OUTPUTS Fout, SEC 


The output frequency of the first divider block 
(128Hz) is provided on the pin Four and facilitates 
adjustment of the oscillator frequency without load- 
ing (and detuning) the oscillator. 
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The output SEC (1Hz) may be utilized for a blinking 10092) external signal source which overrides the in- 
second indication. ternal output buffer can drive the circuit at a fre- 
Both pins Fout and SEC can also be used as input quency higher than the normal rate. This allows to 
during the functional test. A Low impedance (50 to reduce test time. 


Figure 1 : Complete Timing for an Address/-read ; Resp. Address/-write Cycle. 


STA CONDITION (5) RIW ACKNOWLEDGE (A) ACK(A) STOP CONDITION (P) 


| SUBSEQUENT 
Y DATABYTES 


ADORESS=NO! O01 DATA BYTE 
——— > 7 
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Figure 2a : Data Format for One Cycle Address/-read (with calendar). 
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Figure 3a : Data Format for One Cycle Address/-read (with day of week indication). 
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Figure 5: Test Circuit. 
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M8716B 


Figure 6 : Typical Application. 
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REMOTE CONTROL ENCODER/DECODER CIRCUITS 


a M145026 ENCODER 

mw M145027/M145028 DECODERS 

a MAY BE ADDRESSED IN EITHER BINARY OR 
TRINARY 

a» TRINARY ADDRESSING MAXIMIZES NUM- 
BER OF CODES 

a INTERFACES WITH RF, ULTRASONIC, OR IN- 
FRARED TRANSMISSION MEDIAS 

a DOUBLE TRANSMISSIONS FOR ERROR 
CHECKING 

a 4.5V TO 18V OPERATION 

mw ON-CHIP R/C OSCILLATOR, NO CRYSTAL 
REQUIRED 

a HIGH EXTERNAL COMPONENT TOLER- 
ANCE, CAN USE 5% COMPONENTS 

» STANDARD CMOS B-SERIES INPUT AND 
OUTPUT CHARACTERISTICS 

a APPLICATIONS INCLUDE GARAGE DOOR 
OPENERS, REMOTE CONTROLLED TOYS, 
SECURITY MONITORING, ANTITHEFT SYS- 
TEMS, LOW END DATA TRANSMISSIONS 
WIRE LESS TELEPHONES 


DESCRIPTION 


The M145026 encodes nine bits of information and 
serially transmits this information upon receipt of a 
transmit enable, TE, (active low) signal. Nine inputs 
may be encoded with trinary data (0,1, open) to 
allow 3° (19.683) different codes. 


Two decoders are presently available. Both use the 
same transmitter - the M145026. The decoders will 
receive the 9-bit word and will interpret some of the 
bits as address codes and some as data. The 
M145027 interprets the first five transmitted bits as 
address and the last four bits as data. The M145028 
treats all nine bits as address. If no errors are re- 
ceived, the M145027 outputs the four data bits when 
the transmitter sends address codes that match that 
of the receiver. A valid transmission output goes 
high on both decoders when they recognize an ad- 
dress that matches that of the decoder. Other re- 
ceivers can be produced with different address/data 
ratios. 


All the devices are available in 16 lead plastic pack- 
age. The M145026 is available in SO16 plastic 
package (narrow) and the M145028 is available in 
SO16 plastic package (large). 


May 1991 


DIP16 (0.25") 
(Plastic package) 


ORDER CODES : 
M145026B1 
M145027B1 
Mi145028 B1 


$016 Narrow (0.15") 
(Plastic package) 


ORDER CODE : M145026D 


$016 Large (0.3") 
(Plastic package) 


ORDER CODE : M145028D 
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PIN CONNECTIONS 


Encoder Decoder Decoder 


1 1 
M145026 M145027 - M145028 
12 12 


_] Reic2 
DATA IN 


Parameter 
DC Supply Voltage 
Input Voltage, All Inputs 
DC Current Drain Per Pin 


Storage Temperature Range 


Operating Temperature Range 


Stresses above those listed under "Absolute Maximum Ratings” may causes permanent damage to the device. This !s a stress 
rating only and functional operation of the device at thses or any other conditions above those indicated in the operational sec- 
tions of this specification is not :mplied Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


SWITCHING CHARACTERISTICS (C, = 50 pF, Tamp = 25 °C) 


Symbol Parameter Vop 


Output Rise and Fall Time 5 200 
10 100 ns 
15 80 


Data in Rise and Fall Time (M145027, M145028) 


Encoder Clock Frequency 
MHz 


Maximum Decoder Frequency 
(referenced to encoder clock) (see figure 9) 


twe TE Pulse Width 


System Propagation Delay 
(TE to valid transmission) 
Tolerance on Timing Components 


Nw 
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ELECTRICAL CHARACTERISTICS 


Output Voltage 
Vi=Vpp or 0 "0" Level 


V; =0 or Vpp 
"1" Level 


Input Voltage 

(Vo = 4.5 or 0.5 V) 

(Vo =0.90r1V) "0" Level 
(Vo = 13.5 or 1.5 V) 


(Vo =0.5 or 4.5 V) 
(Vo =1.00r9V) "i" Level 
(Vo = 1.5 or 13.5 V) 


Output Drive Current 


Source 


Input Current 
TE (M145026, pull up 
device) 


Input Current 

RS (M145026) 
Data In (M145027, 
M145028) 


Input Current 
A1/D1-A9/D9 (M145026) 
A1-A5 (M145027) 
A1-AQ A028) 


Quiescent Current 
M145027, M145028 


Total Supply Current 
M145026 (fc_ = 20 kHz) 


Total Supply Current 
M145027,M145028 (fc. = 20 
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OPERATING CHARACTERISTICS 


M145026 


The encoder will serially transmit nine bits of trinary 
data as defined by the state of the A1/D1-A9/D9 
input pins. These pins ¢ can be in either of three states 
(0,1, open) allowing 3° = 19683 possible codes. The 
transmit sequence will be initiated by a low level of 
the TE input pin. Each time the TE input is forced low 
the encoder will output two identical data words. 
This redundant information is used by the receiver 
to reduce errors. If the TE input is kept low, the en- 
coder will continuously transmit the data words. The 
transmitted words are self-completing (two words 
will be transmitted for each TE pulse). 


Each transmitted data bit is encoded into two data 
pulses. A logic zero will be encoded as two consec- 
utive short pulses, a logic one by two consecutive 
long pulses, and an open as a long pulse followed 
by a short pulse. The input state is determined by 
using a weak output device to try to force each input 
first low, then high. If only a high state results from 
the two tests, the input is assumed to be hard wired 
to Vpp. If only a low state is obtained, the input is as- 
sumed to be hard wired to Vss. If both a high anda 
low can be forced at an input, it is assumed to be 
open and is encoded as such. 


The transmit Sequence is enabled by a logic zero on 
the TE input. This input has an internal pullup device 
so that a simple switch may be used to force the 
input low. While TE is high the encoder is completely 
disabled, the oscillator is inhibited and the current 
drain is reduced to quiescent current. When TE is 
brought low, the oscillator is started, and an internal 
reset is generated to initialize the transmit se- 
quence. Each input is then sequentially selected 
and a determination is made as to input logic state. 
This information is serially transmitted via the Data 
Out output pin. 


M145027 


The decoder will receive the serial data from the en- 
coder, check it for errors and output data if valid. The 
transmitted data consisting of two identical data 
words is examined bit by bit as it is received. The first 
five bits are assumed to be address bits and must 
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be encoded to match the address inputs at the re- 
ceiver. lf the address bits match, the next four (data) 
bits are stored and compared to the last valid data 
stored. if this data matches, the VT pin will go high 
on the 2nd rising edge of the 9th bit of the first word. 
Between the two data words no signal is sent for 
three data bit times. As the second encoded word 
is received, the address must again match, and if it 
does, the data bits are checked against the pre- 
viously stored data bits. If the two words of data (four 
bits each) match, the datais transferred to the output 
data latches and will remain until new data replaces 
it. At the same time, the Valid Transmission output 
pin is brought high and will remain high until an error 
is received or until no input signal is received for four 
data bit times. 


Although the address information is encoded in tri- 
nary fashion, the data information must be either a 
one or a zero. A trinary (open) will be decoded as a 
logic one. 


M145028 


This receiver operates in the same manner as the 
M145027 except that nine address bits are used and 
no data output is available. The Valid Transmission 
output is used to indicate that a valid signal has been 
received. 


Although address information normally is encoded 
in trinary, the designer should be aware that, for the 
M145028, the ninth address bit (A9) must be either 
a one or a zero. This part, therefore, can accept only 
2 x 3° = 13.122 different codes. A trinary (open) A9 
will be interpreted as a logic 1. However if the trans- 
mitter sends a trinary (or logic 1) and the receiver ad- 
dress is a logic 1 (or trinary) respectively, the valid 
transmission output will be shortened to the R1 x C1 
time constant. 


DOUBLE TRANSMISSION DECODING 


Although the encoder sends two words fo error 
checking, a decoder does not necessarily wait for 
two transmitted words to be received before issuing 
a valid transmission output. Refer to the flowcharts 
in Figure 7 and 8. 
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Figure 1: Encoder Block Diagram M145026. 
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Figure 2 : Decoder Block Diagram M145027. 
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Figure 3 : Decoder Block Diagram M145028. 


SEQUENCER CI 


PIN DESCRIPTION 
M145026 ENCODER 


A1/D1-A9/D9. These inputs willbe encoded and the 
data serially output form the encoder. 


Vss. The most negative supply (usually ground). 


RS, CTC, RTC. These pins are part of the oscillator 
section of the encoder. If an external signal Source 
is used instead of the internal oscillator it should be 
connected to the RS input and the RTC and CTC 
pins should be left open. 


TE. This Transmit-Enable (active low) input will ini- 
tiate transmission when forced low. A pullup device 
will keep this input high normally. 

DATA OUT. This is the output of the encoder that 
will present the serially encoded signals. 


Vpp. The most positive supply. 


M145027/M145028 DECODERS 


A1-A5 (M145027) / A1-A9 (M145028). These are 
the address inputs that must match the encoder in- 
puts A1/D1-A5/D5 in the case of M1 45027 or A1/D1- 
AO/D9 in the case of M145028, in order for the de- 
coder to output data. 


D6-D9 (M145027). These outputs will give the infor- 
mation that is presented to the encoder inputs 
A6/D6-A9/D9. 


Note: Only binary data will be acknowledged, a tri- 
nary open will be decoded as logic one. 
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R1, C1. These pins accept a resistor and capacitor 
that are used to determine whether a narrow pulse 
or a wide pulse has been encoded. The time con- 
stant R1 x C1 should be set to 1.72 transmit clock 
periods. R1C1 = 3.95 RTC x CTC. 


R2/C2. This pin accepts a resistor to Vss and a ca- 
pacitor to Vss that are used to detect both the end 
of an encoded word and the end of transmission. 
The time constant R2 x C2 should be 33.5 transmit 
clock periods (four data bit periods). This time con- 
stant is used to determine that the Data In input has 
remained low for four data bit times (end of transmis- 
sion). A separate comparator looks at a voltage 
equivalent two data bit times (0.4 R2C2) to detect 
the dead time between transmitted words. R2C2 = 
77 x RTC x CTC. 


VALID TRANSMISSION, VT. This output will go 
high when the following conditions are satisfied: 


1. the transmitted address matches the receiver 
address, and 


2. the transmitted data matches the last valid data 
received (M145028 only). 


VT will remain high until either a mismatch is re- 
ceived, or no input signal is received for four data 
data bit times. 


Vpp. The most positive supply. 
Vss. The most negative supply (usually ground). 
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Encoder Oscillator Information. 


Figure 4: 


INTERNAL 
ENABLE 
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The value for RS should be chosen to be about 2 
times RTC. This range will ensure that current 
through RS is insignificant compared to current 
through RTC. The upper limit for RS must ensure 
that RS x 5 pF (input capacitance) is small compared 


Figure 5 : Encoder/Decoder Timing Diagram. 
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This oscillator will operate at a frequency deter- 
mined by the external RC network; i.e.. 

1 
2.3-RTC-CTC 


for 1 kHz <f < 400 kHz 
where: CTC = CTC + C layout + 12 pF 


RS =2 RTC 

RS >20k 

RTC =10k 

400 pF < CTC <uF 


ee (Hz) 


to RTC x CTC.For frequencies outside the indicated 
range, the formula will be less accurate. The actual 
oscillation range of this circuit is from less than 1 Hz 
to over 1 MHz. 
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Figure 6 : Encoder Data Waveforms (M145026). 
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Figure 7 : Mi45027 Flowchart. 
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Figure 8 : M145028 Flowchart. 
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Figure9: M1 45027/M145028 (fmax VS. Clayout). 
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Figure 10: Typical Application. 
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EXAMPLE R/C VALUES (all resistors and capacitors are + 5 %) 
(CTC’ = CTC + 20 pF) 


fosc (kHz) a 


120 pF 
240 pF 
490 pF 


1020 pF 
2020 pF 
5100 pF 
5100 pF 
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DATA SLICER FOR TELETEXT PROCESSOR 


=» SEPARATION OF TELETEXT DATA FROM 
THE COMPOSITE VIDEO SIGNAL 

=» SEPARATION OF HORIZONTAL AND VERTI- 
CAL SYNCHRONIZATION SIGNALS FROM 
THE COMPOSITE VIDEO SIGNAL 

® EXTERNAL OSCILLATOR GENERATING 
6MHz SIGNAL SYNCHRONIZED TO A MULTI- 
PLE OF THE LINE FREQUENCY BY PLL 

® A 6.9375MHz CLOCK GENERATED FROM AN 
EXTERNAL QUARTZ CRYSTAL 

= "AFTER-HOURS" SYNCHRONIZATION OP- 
TION 

=» PROGRAMMABLE LEVELS FOR THE INPUT 
COMPOSITE VIDEO SIGNAL (1V OR 2.5V) 

= PROCESSING OF EXTERNAL TELETEXT 
DATA 

» OUTPUT OF POSITIVE OR NEGATIVE SYN- 
CHRONIZING SIGNALS 

# 28 PIN DIP PACKAGE 

=» HDS2P2 TECHNOLOGY 


PIN CONNECTIONS 


Sync. Output 

Video Input Level Select 
HF Filter 

Store HF 

Store Amplitude 
Store Zero Level 
External Data Input 
Data Timing 

Store Phase 

VCR 

Xtal 

Clock Filter 

Ground 

Clock Output (TTC) 


March 1990 


(Plastic Package) 


ORDER CODE : SAA5231 


DESCRIPTION 


The SAA52371 is a monolithic integrated circuit in 
28 Pin DIP package designed to separate Teletext 
signals from TV signal. 


TCS / SCS 

Composite Video Input 

Black Level 

VCS 

Pulse Timing Capacitor 

Pulse Timing Resistor 

Sandcastle Input Pulse (PL / CBB) 
Filter 1 


Oscillator Input 


Filter 2 

Oscillator Output 
6 MHz Output (F6) 
Supply Vee 

Data Output (TTD) 


V90SAA5231-01 
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SAA5231 


PIN DESCRIPTION 


Function Description 


1 Synchronization signal output available as positive or negative 


Display Synchronization Output 


2 Input Video Signal Level Input level selected as 1V (pin 2 low) or 2.5V (pin 2 not 
connected) 
3 H.F. Filter Video signal filtering using an external capacitor of 15pF 
4-5-6 Three external capacitors used to store : 
"HF STORE" 1/ HF amplitude 
"Amplitude STORE" 2/ Amplitude of adaptive data slicer 
"Zero Level STORE" 3/ Zero level 


f External Data Input "Teletext data slice" input from external source 


Connection of an external 270pF capacitor for the timing of the 
adaptive data slicer 


Data Timing 


Store Phase Storage on an external capacitor of the output signal "Clock 
phase detector" 


10 "Video Tape Recorder" Mode (VCR) Control signal for the PLL in the low-time constant mode 


External connection for a 13.875MHz crystal. This frequency, 
divided by 2, yields the 6.9375MHz clock 


Filter for 6.9375MHz clock 


1 Crystal 


12 Clock Filter 
13 
14 
15 


16 


Ground 


Clock output for the SDA5243 
Output of Teletext data for the SDA5243 


Teletext Clock Output 


Teletext Data Output 
Supply Vcc 
17 6MHz Clock Output 


18/20 


6 MHz clock output for the SDA5243 


An external resonant circuit between pins 18 and 20 is 
connected to the 6MHz internal VCO 


Oscillator Output/Input 


Low time constant filter for phase detection of the horizontal 
signal 


19 Filter 2 


21 Filter 1 High time constant filter for phase detection of the horizontal 


signal 


22 "Sandcastle" Input Pulse Input of the sandcastle signal produced by the SDA5243 from 
the PL and CBB signals 


External resistor of 68kQ used to define the current for the pulse 
generator 


23 Pulse Timing Resistor 


24 External capacitor of 270pF to define the timing of the pulse 


generator 


Pulse Timing Capacitor 


25 Composite Video Synchronizing Output | Synchronizing output for the SDA5243 


(Vcs) 


Black level 


26 Storage of the black level for the adaptive sync. 


separator on an external 68nF capacitor 


27 Composite video signal input for the adaptive sync. separator 


via an external capacitor of 2.2uF 


Composite Video Input 


28 Teletext Composite Sync. Input (TCS) TCS input from the SDA5243 or SCS input from an alternative 
or Scan Composite Sync. Input (SCS) synchronizing circuit. 
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ABSOLUTE MAXIMUM RATINGS 


[tw [owt curentves SSS 
[owe curantsyns Sd Sm 


THERMAL DATA 


Rtnq-a) Junction-Ambient Thermal Resistance Max. 
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ELECTRICAL CHARACTERISTICS 
Vs =12V, Ta =25 °C (unless otherwise specified) 


POWER SUPPLY (pin 16) 


Te [suey omen ———SSSSCS~iS SS 


CVBS INPUT (pin 27) 


Input Signal Level : 
Pin 2 to ground 
Pin 2 open 


: 2.5 3.5 


Vo27(txt) Teletext Data Level : V 
Pin 2 to ground 0.3 0.46 0.7 
Pin 2 open 0.75 1.15 1.75 
[Fear | Generaornesitance STS SSCS] 


VIDEO INPUT LEVEL SELECT (pin 2) 


Voltage : 
Low (V27 = 1 V) 
High (V27 = 2.5 V) 


Current : 
Low 
High 


TELETEXT DATA (pin 15) 


Signal TTD Output 

Transition Times 

<—s Load Capacitance 

DC Voltage at Output 

DATA CLOCK (pin 15) 
a 
LS SO ES 


Output Voltage : 
Low 
High 


Output Current : 
Low 
High 


Delay with Respect to CVBS Sync. 
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SAA5231 


ELECTRICAL CHARACTERISTICS (continued) 
Vs =12V, Ta = 25 °C (unless otherwise specified) 


rsymiot | ~~ wameter SSS in| |e | Un 


SYNC. OUTPUT DRIVER (to TV set) (pin 1) 


V1(p-p) Output Voltage : V 
TCS Operation 0.45 
CVBS Operation 

Vipc DC Voltage with Load Resistor to Ground 
(positive "ae signal) 


Plies DC Voltage with 2 Resistor to Vs 
an synchronous signal) 


| | Outputcurrent Current 
6MHz CLOCK F6 (pin 17) 


F6 Output Signal (negligible harmonic content) 


-p) 
Transition Times 


Load Capacitance 


SYNCHRONIZATION SELECTION (pin 28) 


Input Current : 
TCS Operation (V2g = 0 to 7 V) 
CVBS Operation (V2g = 10 V to Vs) 


TCS Operation : 

Input Voltage (load resistor at pin 1) 
Low 
High 


scs Operation : 

Input Voltage (pin 1 open) 
Low 
High 


Line Synchronous Pulse Width : 
TCS Operation 
SCS Operation 


Input Voltage : 
VCR Operation 
Standard Operation 


Input Current 
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ELECTRICAL CHARACTERISTICS (continued) 
Vs =12V, Ta = 25 °C (unless otherwise specified) 


SANDCASTLE PULSE INPUT (pin 22) 


Phase Locked Mode Input Voltage PL : 
Vo2eL Low 
V20H High 


PL - Low Time For Free-Wheeling Oscillator 


Reset Pulse for Data Separation 
Input Voltage CBB : 

VooL Low 

V20H High 


Input Current 


Internal Data Processing Input : 
Current 
Voltage (I7 = -10 to 100 pA) 


External data processing input : 
Current for Low Level 

Current for High Level 

Voltage (I7 = -1000 to -25 pA) 


7/11 
OT Mice tetas os 


LL/8 


c8e 


Wy 


STINCMAIATIOWDIN 
NOSWOHL-S9S 


VCS 


sandcastle 
input 


F6 
composite 


video = TTD 
input 


syne out 


I 

I 

I 

470 100 

I pF pF 

! 

s . aE 13 875MHz 


video | 
input | 
level ! 


ae 


(1) Coil : 50 WH at 1 KHz, Co = 4 pF. Adjust the free running frequency 
to 6000 kHz + 30 kHz 


€0-LECSVVSO6A 


LEcSVVS 


SNVESVIG NOILVOMIddvV 


"Td ZHW9 U! WNOID OF YM webelp uoneojddy : ep ainbig 


€8¢ 


ty 


SONOULITTZOUOIN 
NOSINOHL-S9S 


LL/6 


vO-LECSVVSO6A 


composite 
video 
input 


sync out 


15 1 
pF nF 


470 
pF 


22 
nF 


VCS 


sondcastle 
input 


F6 


270 100 
pF pF 
XTAL 
“OS CJ 13 875MHz 


(1) Ceramic resonator e.g. Kyocera KBR 6,0 M. Adjust the free run- 
ning frequency to 6010 kHz + 5 kHz 


q} aunbi4 


"Td ZHING ul! JOyeUOSA DILWe199 YIM WesbeIp uoNeolddy 


(penunUuod) SNVHYDVIC NOILVOMIddv 


LEcsvvS 


v8¢ 


LL/OL 


NOSWOHL-S5S thy 


SIINOUIITWZIOUDIN 


sandcastle 
input 


composite 
video 
input 


sync out 


video | 
input | 


15 1 470 22 270 100 
pF nF pF nF pF pF 
~ x S v N ~ a: 13 875MHz 


level ! 15 
sae pF 


(1) Quartz crystal e.g. catalogue number 4322 143 04101. Adjust 
for the free running frequency to 6000.2 kHz + 0.2 kHz. 


SO-LECSVVSO6A 


(penulu0d) SNVHDVIG NOLLVOMIddvV 
LEecsvvS 


“Wd ZHING ul yeIs{uo zUeNb UM Wesbelp uoleolddy : 9, ainbi4 


SAA5231 


PACKAGE MECHANICAL DATA 
28 PINS - PLASTIC DIP 


e=2,54(2) 4.57 max. 


(1) Nominal dimension 
(2) True geometrical position 


2 i Pins 


11/11 
ky SGS “THOMSON ne 


Ays rare eb ON 


SDA5243 
SDA5243/H 


COMPUTER-CONTROLLED TELETEXT DECODER 


» AUTOMATIC SELECTION OF UP TO SEVEN 
NATIONAL LANGUAGES 

» FOUR SIMULTANEOUS PAGE REQUESTS 

# DISPLAY OF THE 25TH STATUS ROW 

» MICROPROCESSOR CONTROL VIA AN [2C 
BUS (SLAVE ADDRESS 0010001 R/W) 

= DATA ACQUISITION AVAILABLE FROM LINES 
2 TO 22 OR FROM ACOMPLETE FIELD. 

=» DIRECT INTERFACE TO A STATIC RAM OF 
UP TO 8kBYTES 

" HIGH QUALITY DISPLAY USING A CHARAC- 
TER MATRIX OF 12 x 10 DOTS. 

= SINGLE + 5V SUPPLY VOLTAGE 

® ON-CHIP MASK PROGRAMMABLE ROM 
CHARACTER GENERATORS 

= NMOSH2 PROCESS 


DESCRIPTION 


The SDA5243 is a NMOSH2 integrated circuit 
which performs all the processing of logical data 
within a 625 line system teletext decoder. It is 
designed to operate in conjunction with atleast two 
chips : the SAA5231 integrated chip which extracts 
Teletext information embedded in a composite 
video signal and up to eight kilobytes of static RAM 
memory which can be used to store a maximum 
of 8 pages of display data. A complete system also 
comprises a microprocessor controling the 
SDA5243 via a 2-wire serial bus. An on-chip ROM 
memory contains the character sets. The 
SDA5243 performs automatic selection of one of 
up to seven natural languages. Data bytes may be 
decoded in either 7-Bit plus parity or in full 8-Bit 
formats. The chip set also supports facilities for 
reception and display of higher-level protocol data. 


May 1991 


(Plastic Package) 


ORDER CODE : 
SDA5243 West European Languages 
SDA5243/H East European Languages 


PIN CONNECTIONS 


ODD/EVEN 
F6 

VCS 

SAND 
TCS/SCS 


90DSSDA5243-01 
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PIN DESCRIPTION 


1 
2,3,40 A1i, A12, A10 Chapter address Address selection outputs for 1 of 8 static RAM 
chapters each of 1 kBytes 
4 


+5V 
Pa fl OE Output enable Active-low RAM output enable control signal. 
Write enable 


5 WE Active-low RAM write enable control signal. It 
supports write-cycles interleaved with read-cycles. 


An A.C. coupled teletext data input supplied by the 
SAA5231 chip is latched to Vss between 4 and 8us 
after each TV line. 


A 6.9375MHz clock signal, supplied by the 
SAA5231 chip, is internally A.C. coupled, clamped 
and buffered. 


High for even numbered and low for odd-numbered 
frames. The value is valid 2us before the end of 
lines 311 and 624. 


The 6MHz clock signal, supplied by the SAA5231 
chip is internally A.C. coupled, clamped and 
buffered. 


Three level output pulse to the SAA5231 device. 
Phase lock, blanking signal, and color burst 
components are contained in this signal. 


Scan composite input signal (SCS) for the display 
synchronization or Text composite sync. (TCS) 
output signal to the SAA5231. Both signals are 
active low. 


Input / output composite 
synchronization signal 


Open-drain active-low output supporting optimal 
display of characters in "mixed mode" operation. 


iA BLAN Blanking signal output Open-drain active high output for TV-image 
blanking in normal and mixed-mode operation. 

18 ¥ Foreground output Open-drain active-high output with foreground 
information. Can be used for printer command. 


Serial clock Microprocessor clock input via serial bus. 


Address signals Ten addresses output pins for accessing to 
individual Bytes of a 1 kByte chapter stored in an 


external Static RAM. 


kyy, BYSstcmones 


TAB-01 


NOSWOHL-S)S thy 


SIINOBLDANTIOVIDIN 


I2C 
INTERFACE 


SER/PAR 
CONVERTION 
AND DATA 
RESYNCHRO. 


BYTE 
COUNTER ROW ADD 
AND SEQ 


DECODER -&—_N. LAT. 


ROW 
ADDRESS 
GENERAT 


DISPLAY LINE ACQUISITION 


COUNTER LINE COUNTER 
+ 312/313/N + 312/313/N 
DECODER DECODER 


COMPOSITE 
SYNC 


GENERATOR 


CHARACTER ROM 
ADDRESS 
DECODING 192912010 
GRAPHICS 
ROMLINE 
he ADD DEC 


CHARACTER 
DECODER DOUBLE ze 


i H CONT 
PAGE IN 
ATTRIBUTE COUNTER q 


LATCHES 


DISPLAY 
CONTROL 
CIRCUITS 


ROW 


SIGNAL 
QUALITY 
DETECTOR 


WVYSVId 4901 


68¢ 
Le/e 


AODRESS 
foe MEMORY 
MAPPING TIMING 
GENERATOR 
55) G1-G)- G3 Ga} G8 Ge G7 Gel Gs pa 5}-be}-Bs)-be) Gi) Ga) 


c0-EveSVGSSGI6 
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ABSOLUTE MAXIMUM RATINGS 


Power Supply Range -0.3 to +7.5 


INPUT VOLTAGE RANGE : 


V) VCS,SDA,SCL,D0-D7 -0.3 to +7.5 V 
TTD,F6,TCS/SCS,TTC -0.3 to +10 V 

OUTPUT VOLTAGE RANGE : 
-0.3 to +7.5 V 
-0.3 to +10 V 


SAND,A0-A12,OE,WE,D0-D7,SDA,ODD/EVEN,R,G,B ,BLAN,COR, Y 
TCS/SCS 
Operating Ambient Temperature Range -20 to +70 


ELECTRICAL CHARACTERISTICS 
Vop = 5V, Vss = OV, Ta=- 20 to + 70°C 


[-symiot | —Parameter Sdn | yp | Mow | Un 
wo | Svpyomen ——SSSS~dCS~S*dtC m8] 


INPUTS 


TTD (pin 6) 


5 
r 
I 


on 
=) 
alla 


=) 
n 


ro) 
c 
> 


AC Input Voltage TTC 
Input Peak Rel. 50 % Duty 


TTC Clock Frequency 4 
F6 Clock Frequency 4 
te 
| 


wo 


— 
ol 


Oo 
ho 


MHz 
MHz 


6.9375 


Clock Rise / Fall Times 10 
Input Leakage Current (VI = 0 to10 V) 
Input Capacitance 


pe) 
oO 


se 
5 
aa 


c= 
le 
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ELECTRICAL CHARACTERISTICS (continued) 
Vpp = 5V, Vss = OV, Ta = - 20 to + 70 °C 


INPUTS 


VCS (pin 10) 


Input Voltage : 
e Low Level 
e High Level 


Input Rise / Fall Times 


Input Leakage Current (VI = 5.5V) P= fe ft |p | 
Input Capacitance 


SCL (pin 19) 


E 
T 
5 


Input Voltage : 


o Low Level 
e High Level 


eof |e 


fscL SCL Clock Frequency 


tr , tr 


Input Rise / Fall Times 
Input Leakage Current (VI = 5.5V) 


a a oa 


Input Capacitance 
INPUT/OUTPUTS 


TCS(output), SCS(input) (pin12) 


Input Voltage : V 
e Low Level 15 
Vin e High Level 8 
ttt | Input Rise / Fall Times poe | | 500 ns 


+ I) Input Leakage Current (Vi = 0 to10V and output in high 10 LA 
impedance state) 


Input Capacitance ees ae a 


Vit 


oO 
r 


Output Voltage : V 
e Low Level lo. = 0.4mA 0.4 
VOH e@ High Level -loy = 0.2mA : Vop 


loH = 0.1MA . 55 


tr, Output Rise / Fall Times between 0.6V and 2.2V mee |. cee 00. | ee 4 


SDA (pin 20) (see fig. 8) 


i 


Input Voltage : 
Vit e Low Level 
ViH e High Level 


ML) Input Leakage Current 10 LA 
(VI = 5.5V with output off) 


Input Capacitance 


AYg, BRBaktnonones 
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ELECTRICAL CHARACTERISTICS (continued) 
Vpp = 5V, Vss = OV, Ta =- 20 to + 70 °C 


INPUT/OUTPUTS 
SDA (continued) 
Low Output Voltage (lo. = 3mA) 


V 
OupuFalTineneweensovedioy =| = |= | aw | me 
Fteescepectace SS) aor 


DO-D7 (pin 22-29), (see fig.9) 


Input Voltage : V 
e Low Level 0 0.8 
@ High Level 2 Vop 
+ I) Input Leakage Current (VI = 0 to 5.5V and output in high 10 yA 
impedance — 


Output Voltage : 
@ Low Level (lo. = 1.6mA) 
e a Level si = 0.2mA) 


Output Voltage : 
e Low Level (lot = 1.6mA) 
® au Level (-loH = 0.2mA) 


ODD/EVEN (pin 8) 


Output Voltage : 
e Low Level (lo. = 0.4mA) 
@ High Level (-loy = 0.2mA) 


Output Rise / Fall Times between 0.6V and 2.2V 


ae 


SAND (pin 11)(see fig.5) 


Output Voltage : 
e Low Level (lot = 0.2mA) 
e Middle Level (lo. = + 10 pA) 
@ High Level (lon = 0/- 10p,A) 


Output Rise Time : 
@ Vor to Vo: from 0.4 to 1.1V 
@ Voi to Von from 2.9 to 4.0V 


Output Fall Time Vou to Voi from 4.0 to 0.4V 
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ELECTRICAL CHARACTERISTICS (continued) 
Vpp = 5V, Vss = OV, Ta =- 20 to + 70°C 


OUTPUTS 


SAND (continued) 


| | boadGapactanee | | 


R, G, B, COR, BLAN, Y (pins 13-18), (see fig.8) 
VoL Low Level Output Voltage : 


eloL.=2mA 
elo. =5mA 


Output Fall Time from 4.5 to 1.5V (with R = 1kQ to 5V) 


Skew Delay on Falling Edges (at 3V with R = 1kQ 
connected to 5V) 


tt 
ts 
C 


Load Capacitance 
Output Leakage Current (Vpu = 0 to 6V output off) 


SERIAL BUS (referred to Vin = 3V, Vit = 1.5V) 


Clock : 
e Low Period 
tHIGH @ High Period 


tsu , dat Data Set-up Time 

tHp , dat Data Hold Time 

tsu , STO Stop Set-up Time from Clock High 
tBuF Start Set-up Time Following a Stop 


tHD , STA Start Hold Time 
tsu , STA Start Set-up Time Following Clock Low to High Transition 


MEMORY INTERFACE referred to Vi_ = 1.5V 


K 
L 
O 


b 
TIMING 


— 
= 
re) 

— D9 
RATA LANG) AA 
=o) 


—_ 


Cycle Time a 
Adress Change to OE Low | 60 


Address Active Time 450 


CY 


_—- 


OE 


tappR 


OE Pulse Duration 320 


toeEw 
Access Time from OE to Data Valid 

Data Hold Time from OE High or Address Change 
Address Change to WE Low 

WE Pulse Duration 200 
Data Set-up Time to WE High 100 
Data Hold Time from WE High 


tacc 
tbH 


tWeE 


twew 


tpHWE 


fo) 


twr Write Recovery Time 25 


le 
[) 


Ayg, BeSorsoneowes 
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F6, TTC, TTD INPUT INTERNAL CONNECTIONS 


choracter display clock input 
to 


timing chain 


50% 
duty cycle 


teletext clock input level 


to 
dota acquisition circuit 


teletext clock input 
to 
data acquisition circuit 


shaded regions equal in area 
clamping pulses from timing circuit 
from time 4us to 8us of each 
television line to maintain correct 
dc level following external ac coupling 


(a) - F6 TTC, TTD Input Circuitry 


(b) - Input Waveform Parameters 90DSSDA5243-03 


TELETEXT DATA INPUT TIMING 


40ns min 40ns mi 


TTD 1 peaceeilly pitied 
/ 


data may change data may change data may change 


Data Stable : 1if=>2V , Oif<0.8V 90DSSDA5243-04 


SYNCHRONIZATION TIMING 
Figure 5 


all timings in us 


90DSSDA5243-05 
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COMPOSITE SYNC. WAVEFORMS 
Figure 6 


1 ot 
32 34 33 


' I I i] 
ZI SS: 3Z 99.35 64 


all timings in ws 


(interlaced) 


621 622 623 624 625 4 o 3 wa % i 


(308) (309) (310) (311) (312) 


TCS 


(interlaced) 


i} ' | 
Sil! G12. “313 S15") “SiG.. - S17 
(2) (3) (4) 


| | ' | 
S08 -309°-- 370) 3h 542 
90DSSDA5243-06 


The number positions indicate the end of lines. 

The Teletext composite synchronization signal (TCS), whether interlacing is present or not, comprises three 
components. 

a) The line-synchronization pulses (LSP). 

b) the equalisation pulses (EP) 

c) the frame-synchronization pulses (BP). 


The timing reference is specified by the descending edge of the signal LSP, with a tolerance spread of + 100 ns. 


DISPLAY OUTPUT TIMING 
Figure 7 


Horizontal direction (line) 

Vertical direction (frame) 
TSP 
(TCS) 


R th) us display period | 


1 | y 
i) 16 67 56 67 
(co) LINE RATE all timings in us 


- lines 42 to 291 inclusive(and 355 to 604 inclusive interlaced) | 
ac disploy period 


| ' ' 1 
(@) 41 291 312 


(b) FIELD RATE line numbers 


(1) - Also BLAN tn character and box blanking 


90DSSDA5243-07 
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SERIAL BUS TIMING 
Figure 8 


Vin = 3V, Vit=1.5V 


MEMORY INTERFACE TIMING 
Figure 9 


A) READ 


ADDRESS 


B) WRITE 


ADDRESS 
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% 
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MICROELECTRONICS 


90DSSDA5243-08 


90DSSDA5243-09 


L6¢c 


iy 


SOINOMIZTTIOVDINY 
NOSWOHL-S9S 


LE/LL 


OL-EveSVASSGI6 


BC558B men 10nF 


: 10kQ 
10kQ 
Pt] 
4700 
[| 


{ 
1kQ 
1kQ I 150pF 


68KQ = MHz 3902 15pF 
° SYNC 


5 ° VIDEO 
E soe 7-36 & 13875MHz 


© +12V 


WVYSVIG NOILVOIMIddV 


° GND 


47nF |47nF | 15pF | 1nF J470pF | 22nF |270pF |100pF |220pF | 68nF 


560pF 


BC548B 


MK48H64 
8K x 8 SRAM 


H/evesvds - tresvds 
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APPLICATION NOTES 
ORGANIZATION OF A PAGE-MEMORY 


The organization of a page-memory is shown in 
Figure 11. In contrast with the first generation of 
Teletext Decoders the new CCT (Computer Con- 
trolled Teletext) chip provides a display format of 
25 rows of 40 characters per row. 

Row number twenty-four is used by the micropro- 
cessor for the display of information. 

Row zero contains the page header. 

The organization is as follows : 

The first seven characters (0 - 6) are used for 
messages regarding the operational status. 

The eighth character is an alphanumeric control 
character either "white" or "green" defining the 


PAGE MEMORY ORGANISATION 
Figure 11 


Fixed characters written 
by CCT hardware 
Alphanumerics white for 


norm r 
7 Status ormal, green on search 


Characters 


24 characters from page header 
rolling on page search 


"search" status of the page. When it is "white" the 
operational state is normal and the header appears 
white ; when it is "green" the operational state 
corresponds to "search mode" and the header 
appears green. The following twenty-four charac- 
ters give the header of the requested page when 
the system is in search mode. The last eight char- 
acters display the time of day. 

Row twenty-five comprises ten bytes of control 
data concerning the received page (see Table 1) 
and fourteen free bytes which can be used by the 
microprocessor. 


8 scrolling 
time characters 


R 


= 


a 


' 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


+ 
® 


: 
Be : % 
% 

60th atti Se8 B, 
Ki ae IN i 


eo Ste tet 


10 bytes for received 
page information 


14 bytes free 


for use by pC 
91DSSDA5243-11 
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Table 1 : Row 25 received control data format. 


DO PTO 
D1 PT 1 
D2 PT2 
D3 PU3 PT3 
D4 HAM HAM 
D5 0 0 
D6 0 0 

0 0 

0 1 


MUO 
MU1 
MU2 
MU3 
HAM 


D7 
COLUMN 


0 0 
0 0 
0 0 
2 3 
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0 
0 
0 
5 


Page number : - MAG = magazine, PU = page units, PT = page tens. 


Page sub-code : 
PBLF = page being looked for, FOUND = 


REGISTER MAP (see Table 2) 


Registers Ri to R10 are write only whilst R11 isa 
read/write register respect to the microprocessor. 

The automatic succession on a byte basis is indi- 
cated by the arrows in Table 2. 

In the normal operating mode TA and TB should 
be set to logic level 0. 

After power-up the contents of the registers are as 
follows : all bits in registers R1 to R10 are cleared 


—— 25 ie anaeniiae 


aes PRD4 PRD3 ~—«| PRD2 


D7 D6 ca. D4 D3 = 
(RW) (RW) (RW) (RW) (RW) (RW) 


COR TEXT TEXT 
IN OUT IN OUT 


ca DO 
(RW) (RW) 


- MU = minutes units, MT = minutes tens, HU = hours units, HT = hours tens. 
low for page found, HAM = hamming error in byte, C4-14 = control bits. 


to zero with the exception of bits DO an D1 in 
registers R5 and R6 which are set to logical one. 
After power-up all the memory bytes are preset to 
hexadecimal value 20 H (space) with the exception 
of the byte corresponding to row 0 of column 7 of 
chapter 0 which is set to the value corresponding 
o "alpha white" hexadecimal value 07 H. 


et + oo ps oo _ ee 
8 BIT ON/OFF ROW FULL ON R1 Mode 
ENABLE | FIELD ai 
BANK ACQ ACQ START START | START 
eal eat COLUMN | COLUMN | COLUMN Re Page request adress 
SC2 SCi SCO 


a R3 Page request data 


R4 Display chapter 


as isi ae R5 Display control (normal) 

BKGND ie COR a TEXT Hea PON A a RE Display control 

OUT OUT OUT OUT a (newsflash / subtitle) 
Box ON 


R7 Display mode 


R8 Active chapter 


_ RQ Active row 
oH R10  ~= Active column 
Ea 


Ri1 Active data 


- bit does not exist 
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REGISTER FUNCTIONS 


= 


T0,T1 (DO,D1) These bits control the frame display format. Interlaced 
or non-interlaced,312/313 or 312/312. 
TCS ON (D2) This bit determines the character display 
synchronization mode. Teletext composite synchronism 
(TCS ON = 1) or direct broadcast synchronism 
(TCS ON = 0). 
DEW/FULLFIELD Selection of field flyback mode or full channel mode 
R1 Mode controls (D3) (D3 = 1) for recovering of Teletext data. 
GHOST ROW Selection of ghost row mode (D4 = 1) 
ENABLE (D4) 
ACQUISITION Control of acquisition operation (D5 = 0 enables 
ON/OFF (D5) acquisition) 
7 bits + parity or 8 Selection of received data format either 7 bits with 
bits without parity parity (D6 = 0) or 8 bits without parity (D6 = 1). 
(D6) 
TA (D7) Test bit equal to "0" in the normal operating mode. 


SC0,SC1,SC2 Address the first column of the on chip page request 
(DO,D1,D2) RAM to be written. 


TB (D3) Test bit equal to "0" in the normal working mode. 


Addressing 
R2 information for 
a page request 


Written data in the page request RAM, starting with the 
columns addressed by SC0,SC1,SC2. 


Data relative to the 
requested page (see 
Table 3). 


Selection of one of 
eight pages to 
display. 


PRDO-PRD4 (DO0-D4) 


A0,A1,A2 (D0,D1,D2) | These three bits correspond to the logical states of the 
three address lines (A12,A11,A10) during memory read 


cycles. 


PON (D0,D1) Picture on (IN. DO, OUT: D1 


: D1) 
TEXT (D2,D3) Text on (IN: D2, OUT: D3) 
COR (D4,D5) Contrast reduction on (IN: D4, OUT: D5) 
BKGND (D6,D7) Background colour on (IN: D6, OUT: D7) 
IN/OUT Enable inside/outside the box 
news-flash subtitle 


See R5 See R5 
generation. 
BOX ON 0,1-23,24 | The "boxing" function is enabled on row 0,1-23 and 24 
DO,D1,D2 DO, D1 
R7 Displyimeds (DO ) by DO and D2 set to one 
STATUS ROW The 25th row is displayed before the "Main text Area" 
BTM/TOP (D7) (lines 0-23) or after (D7 = 0). 
R8 to R11 Active chapter address (R8), active row address (RQ), active column address (R10). 


Display control for 
normal operation. 


Display control for 


Data contained in R11 read (written) from (to) memory by microprocessor via I°C bus. 
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Table 3 : Register R3. 


[Socapageiens [rte |r | en | ero 
oocwepeone [meme [ru | 


START 
COLUMN 


0 
1 


Do care hours tens 


eserves | 


The abbreviations have the same significance as in Table 1 with the exception of the "DO CARE" entries. It is only 
when this bit ts "1" that the corresponding digit is taken into consideration on page request. For example, a page 
defined as "normal" or one difined as "timed" may be selected. 


If "HOLD" is low the page is held. The addressing of successive bytes via the I7C bus is automatic. 


CHARACTER SETS 
The selection of the character sets for a particular C14) located in the page header. These three bits 
language is effected by the three control bits (C12- are decoded as shown in Table 4. 


Table 4a : National character sets control bits for SDA5243 


PHCB ENGLISH 


a ; 5 a 


Table 4b : National character sets control! bits for SDA5243/H 


[mes rou [ enue [sven [ sewo-onont [ereonosiovar] Romane 
| cia | o_o) 
een Ce Some GET 0 WG ee ner Yopaees eRe Ene en ea 
pete We OE a Onan. Oe nec Re ee Oe ee 


= 
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The basic set of the 96 characters is shown in are shown in Table 5 whilst full national character 
Table 5.The location of the 13 national characters sets are depicted in Tables 6 and 7. 


Table 5 : Basic character set. 


90DSSDA5243-12 
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Table 6a : English Basic Character Set for SDA5243 West European Languages 


90DSSDA5243-13 
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Table 6b : German Basic Character Set for SDA5243 West European Languages 


ChT bd} 
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Table 6c : Swedish Basic Character Set for SDA5243 West European Languages 


Jaeaee F828 
wauau FwWwy 
we as 


ee Rep 

ep stern #8 

32 23428 3F 

ov 

es e2420a a 
evave 
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Table 6d : Italian Basic Character Set for SDA5243 West European Languages 
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Table 6e : French Basic Character Set for SDA5243 West European Languages 


ky 


SGS-THOMSON 
(CROELECTROMIES 
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Table 6f : Spanish Basic Character Set for SDA5243 West European Languages 
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Table 7a : Polish Basic Character Set for SDA5243/H East European Languages 


UIaVEveveY 
gareennans 
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Table 7b : German Basic Character Set for SDA5243/H East European Languages 


91DSSDA5243-20 
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kyy BSorteomones 
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Table 7c : Swedish Basic Character Set for SDA5243/H East European Languages 


ABABRESSLESS 
uc suc 


AYy, BeSonemones 
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Table 7d : Serbo-croat Basic Character Set for SDA5243/H East European Languages 


ov ABA 
ezavaravervar 
BYSYELSABATA 
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Table 7e : Czechoslovak Basic Character Set for SDA5243/H East European Languages 
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2/7/31 
ky shales 
313 


SDA5243 - SDA5243/H 


Table 7f : Rumanian Basic Character Set for SDA5243/H East European Languages 
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28/31 
Ky SGS THOMSON 
314 


SDA5243 - SDA5243/H 


The complete character set with 8-bit decoding is sponding row and column integers : for example 


given in Table 8. the character "3" may be indicated by 3/3. 
Characters in columns 0 and 1 are normally dis- A rectangle may be represented as follows :[ _| 
played as blanks. Black dots represent the charac- The characters 8/6, 8/7, 9/5, 9/7 are used as spe- 
ter shape whereas white dots represent the cial characters, always in conjunction with 8/5. 
background. The 13 national characters are placed in columns 
Each character can be identified by a pair of corre- with bit 8 = 0. 


Table 8a: Complete character set (with 8 bit codes) - West European Languages 


ie ee 
by —_—_ 
bg —_ 
* if ri {eero | 


2 SSE Gn Gao Eae 
2) |= TIME GIAelaleleia 
=| Ee = PCB RBG o-Sesoe 
>) |= SOSSCSERS Ezz 
Poe Be SnD Toe SRD 
oo | = NSE Ube Dale ao 
le = SMSO EVES veaas BEI) 
ee EE shane BICInco 
SSG SR icirisrineeeinicy 
= RSE Uno ueeden 
Een OZaeacaes 
Sop =| = FALE Sala) 
eae LGiSet oltaldaeo celia 
=. SRM O mmol AS olie 


El 
vee) | a a] ll aN) ey ll 
poe fel = 7] OL a 


Case using C12 C13 C14 = 001 (German Set) 


neem 
fs 


These control characters are reserved for compatibility with other data codes. 
These control characters are presumed before each row begins 


xk 
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Table 8b: Complete character set (with 8 bit codes) - East European Languages 


aes ‘TEBE eDsesaea 

ee 
SS grsticscts=OOcAzr 

oH = el ay DSS RAGE 

= ESOC FV Fav eDDEOSL 

BuiaoreL: 


- vate Ale eal 

fe] me | ao = OR SiaH hl abdalsisle SizA, 
is sca Eine =" eS ET) 

= mae aaaz daca e S\c 


Case using C12 C13 C14 = 111 (Rumanian Set) 


* These control characters are reserved for compatibility with other data codes. 
** These control characters are presumed before each row begins 
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Figure 12: Character Format 


L as 


Alphanumencs and Alphanumerics Alphanumerics or Alphanumencs 
Graphics ‘space’ character blast through character 
character 213 alphanumencs 715 


20 character 4/8 


Contiguous Separated Separated Cort guous 
graphics character graphics character graphics character Graptyes character 
76 76 715 715 


Background Display 
C3 = = 
Color a Color 
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PACKAGE MECHANICAL DATA : 40 PINS - PLASTIC DIP 


e = 2.54 (2) emox 4,57max__ 


(1) Nominal dimension 


(2) True geometrical position 


40 PINS 
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COMPUTER-CONTROLLED TELETEXT DECODER 


=» AUTOMATIC SELECTION OF UP TO SEVEN 
NATIONAL LANGUAGES 

= FOUR SIMULTANEOUS PAGE REQUESTS 

= DISPLAY OF THE 25th STATUS ROW 

= MICROPROCESSOR CONTROL VIA AN [2C 
BUS INTERFACE (SLAVE ADDRESS 
0010001 R/W) 

= DATA ACQUISITION AVAILABLE FROM ROWS 
2 TO 22 OR FROM A COMPLETE FIELD 

= HIGH QUALITY DISPLAY USING A CHARAC- (Plastic Package) 
TER MATRIX OF 12 x 10 DOTS 

= DIRECT INTERFACE TO ONE 8-BIT x 8K ORDER CODE : SDAS343 
STATIC MEMORY A TWO 4-BIT x 16K DY- 
NAMIC MEMORIES 

= 60Hz RECOGNITION AND INSERTION WITH- 
OUT ADDITIONAL HARDWARE 

«FIELD RECOGNITION FOR NOT-INTER- 
LACED MODE AND 25Hz OUTPUT 

= VIDEO SIGNAL QUALITY STATUS BIT 


-- PIN CONNECTIONS 


» EXTERNAL SYNCHRONIZATION BY H/V TV od ere 
SIGNALS Ait AQ _ 
=» SINGLE +5V SUPPLY VOLTAGE A12/MC A8/RAS 
= NMOSH2 PROCESS OE A7 
DESCRIPTION AG 
The SDA5343 is a NMOSH2 integrated circuit i 
which performs all the processing of logical data A4 
within a 625 line system teletext decoder. It is A3 


designed to operate in conjunction with at less two 
chips : the SAA5231 integrated chip which extracts 
Teletext information embedded in a composite 


A2 
Al 


video signal and with up to eight kilobytes of static SAND AO 
or dynamic RAM memory which can be used to TCS/SCS D7 
store a maximum of 8 pages of display data. A D6 
complete system also comprises a microprocessor ee 
controlling the SDA5343 via a 2-wire serial bus. An 

on-chip ROM memory contains the character sets. D4 
The SDA5343 performs automatic selection of one D3 
of up to seven natural languages making the sys- D2 


tem suitable for the display of text in English, 
German, Swedish, French, Italian and Spanish. 
Data bytes may be decoded in either 7-Bit plus 
parity or in full 8-Bit formats. The chip set also Vss 
supports facilities for reception and display of 
higher-level protocol data. V91SDA5343-01 
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DO 
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PIN DESCRIPTION 


Symbol 
A11,A12, A10 


Function 


Write enable Active-low RAM write enable control signal. It supports 
write-cycles interleaved with read-cycles. 
Teletext data input An A.C. coupled teletext data input supplied by the SAA5231 
chip is latched to Vss between 4 and 8us after each TV line. 


Teletext clock input A 6.9375MHz clock signal, supplied by the SAA5231 chip, is 
internally A.C. coupled, clamped and buffered. 


V 
OE 
WE 
TT 
ek 
EVEN Interlaced mode state output High for even numbered and low for odd-numbered frames. 
F Character display clock signal | The 6MHz clock signal, supplied by the SAA5231 chip ts 
internally A.C. coupled, clamped and buffered. 
VC Video composite Active high VCS input. 
synchronization input signal 
/ 
RG 
R 
Y. 
SC 
SD 
V 


SAND Sandcastle Three level output pulse to the SAA5231 device. Phase lock, 
blanking signal, and color burst components are contained in 
this signal. 


DD 
E 
E 
D 
C 
6 
S 
Scs Input composite Scan composite input signal (SCS) for the display 
B 
ICE 
L 
A 
SS 


synchronization signal synchronization. 


Character and background colors active-high open-drain 
outputs. 


Open-drain active-low output supporting optimal display of 


O Contrast reduction 
characters in "mixed mode” operation. Chip enable for dynamic 
memory with 8-Bit configuration I°C bus programmable. 


BLAN Blanking signal output Open-drain active high output for TV-image blanking in normal 
and mixed-mode operation. 


Foreground output Open-drain active-high output with foreground information. Can 
be used for printer command. 
Serial clock Microprocessor clock input via serial bus. 


ee Serial data input / output Open-drain microprocessor serial data input/output via serial 


on 
< 


TC 
Cc 


bus. 


DO - D7 Parallel data input / output 


AO - AQ Adaress signals 


Eight tri-state input/output for data read/write 


Ten addresses output pins for accessing to individual Bytes of a 
1 kByte chapter stored in an external SRAM / PSRAM and 
DRAM (only AO - A7) 


MC Address multiplying control If MC (Pin 3) is grounded, addresses are multiplexed for 
dynamic RAM’s use. 
RAS, CAS Address control Address control for dynamic RAM’s - Active low. 
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Loe 


LAAT 
NOSWOHL-S9S 


SMING 


a 


iS 


6c/E 


cO-EvESVOSI6A 


CAS / AIO 


Mc / A12 


REGISTER 1 
RECISTER 2 


12¢ 
INTERFACE 


REGISTER 11 
REGISTER 118 


SER/PAR 
CONVERTION 
AND DATA 
RESYNCHRO. 


ROW ADD 


AND SEQ 
DECODER FE N LAT 


RAM DATA 
WRITE LOG. 


DISPLAY LINE ACQUISITION 


COUNTER LINE COUNTER 
= 312/313/N - 312/313/N 
DECODER DECODER 


CHARACTER 


R 
ADDRESS 
DECODING 
LATCH 


OM 


10 i 
ADD DEC 

controu |__| 

CHARACTER | = 

DECODER D 


PAGE 


O£ oO D1 


& ROW 
ATTRIBUTE on. 
—— =i; 


5 
DISPLAY 
CONTROL 

CIRCUITS | 


02 OS D4 O05 D6 O07 


SIGNAL 
QUALITY 
OETECTOR 


vcs 


TCs / SCS 


WVYSVIG 490148 


evesvds 
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ABSOLUTE MAXIMUM RATINGS 


Symbol | Parameter | ate Unit 
Power Supply Range -0.3 to + 7.5 


INPUT VOLTAGE RANGE 


Vi VCS, SDA, SCL, DO - D7 -0.3 to + 7.5 V 
TTD, F6, TCS/ SCS, TTC -0.3 to + 10 V 


OUTPUT VOLTAGE RANGE 


SAND, AO - A12, OE, WE, DO - D7, ODD / EVEN, R, G, B, -0.3 to+ 7.5 


BLAN, COR/CE, Y 
TCS /SCS -0.3 to + 10 


Storage Temperature Range - 20 to + 125 ae 
Operating Ambient Temperature Range -20to+ 70 Ree 


ELECTRICAL CHARACTERISTICS 
Vpp = 5V, Vss = OV, Ta = - 20 to + 70 °C 


‘Symbol[—S~*~*~S*~S rameter —SSSSS*dtSCn | Typ | Ma | 
[too [Supply Curent SSS tf 80 | 


INPUTS 


| Cexr_[ Ext CouplingCapacitor | 8 
| Vien | InputVoitagepp | 
| tr. | InputRise/FallTimes CT to 80s 
[~tos_[ InputSetuptime —SSS~<—S~s~—~—sSSYSCT 
Tsai) eg 
Input Leakage Current (V; = 0 to 10V) i rn ea es 
| Ci | Imputcapacitance 
TTC, F6 


Input Voltage Range os | | sto | Vv 


Vi(p-p) AC Input Voltage F6 V 
AC Input Voltage TTC 1 : ms 
ae 


Pp Input Peak Rel. 50 % Duty 


TTC Clock Frequency Ee 
te [Ft Peney 8 
Tv. | Glock Rise/Fal'Times ———S~—SST ts 
Input Leakage Current (VI = 0 to 10V) Ff 0p 
(cr | imputCapacitance SS SSC~=<“—~*~s*~“‘“‘*~*S*S*~é~SC‘“~*‘“rSS*~iSS 


VCS 


Input Voltage : 
VIL e Low Level 
ViH e High Level 
Input Rise / Fall Times 
input Leakage Current (VI = 5.5V) a 


oe 
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ELECTRICAL CHARACTERISTICS (continued) 
Vpp = 5V, Vss = OV, Ta = - 20 to + 70 °C 


INPUTS (continued) 


Input Voltage : 
VIL e Low Level 
VIH @ High Level 


ci | Input Capactance ——SSsCSC~=“*~“‘*~*‘“‘*~*S*S*~“‘“sCSS*~SCSC‘“<~*~dtC 


TCS, SCS 


Input Voltage : V 
e Low Level 0 1.5 
@ High Level 3.5 8 


Input Rise / Fall Times | | 500 


Vit 
Vin 


tr, te 


+ Iw) Input Leakage Current (VI = 0 to10V and output in high 10 uA 
impedance state) 
Input Capacitance 
INPUT/OUTPUTS 


Input Voltage : 
Vit e Low Level 
Vin e High Level 


input Rise / Fall Times i ees ee ee 
Input Leakage Current (VI = 5.5V with output off) ae ae a 
Low Output Voltage (IOL = 3mA) aaa ee 
Output Fall Time between 3.0V and 1.0V | |] 200 | ons 
as a ee ere 


DO-D7 


Input Voltage : 
Vit e Low Level 
Vin @ High Level 


+ Ivey Input Leakage Current (VI = 0 to 5.5V and output in high 10 uA 
impedance state) 


| InputCapacitance 


Output Voltage : 
VoL e Low Level (lo. = 1.6mA) 
Vou @ High Level (-lon = 0.2mA) 


I 
Output Rise / Fall Times between 0.6V and 2.2V | fons 
TG [toad apastence SS | 
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ELECTRICAL CHARACTERISTICS (continued) 
Vpp = 5V, Vss = OV, Ta = - 20 to + 70 °C 


OUTPUTS 


A0-A12, OE, WE , (RAS), (CAS), CE* 


Output Voltage : 
e Low Level (lo. = 1.6mA) 
@ High Level (-loy = 0.2mA) 


Output Rise / Fall Times between 0.6V and 2.2V a ee a ee 
Load Capaciance ea! aa a 


EVEN 


Vou 
tr ’ tt 
CL 


\e) 
~ 


Output Voltage : 


e Low Level (lot = 0.4mA) 
@ High Level (-lou = 0.2mA) 


Output Rise / Fall Times between 0.6V and 2.2V Pf 400. | ne 


SAND 


Output Voltage : V 
e Low Level (lo. = 0.2mA) 0 0.25 
e Middle Level (lot = + 10 pA) 1a 2.9 
@ High Level (lon = 0/- 10uA) Vpp 


Vor 

Vol 

VOH 

Output Rise Time : 

tr @ Vor to Vo; from 0.4 to 1.1V 

tr2 @ Vor to Vou from 2.9 to 4.0V 
Lo ae! 
| 


tr , tt 
CL 


<< 
Plc 


Output Fall Time VOH to Voi from 4.0 to 0.4V 


C; Load Capacitance 


R, G, B, COR, BLAN, Y - (Open drain outputs) 


Mh 
Oo oO 
oO oO 
2 
n 


Low Level Output Voltage : 


< 
oO 
= 


e lol =2mA 
@ lo. = 5mA 


Veu | Pull-up Voltage (with R = 1kQ to 5V) a eee ee 
fe, ee 


tt Output Fall Time from 4.5 to 1.5V (with R = 1kQ to 5V) 


K Skew Delay on Falling Edges (at 3V with R = 1kQ connected 
to 5V) 


Load Capacitance 
Output Leakage Current (VPU = 0 to 6V output off) 


CL 
LO 
TIMING 


— ~ 


SERIAL BUS (referred to Vin = 3V, Vit = 1.5V) 


Clock : 
e Low Period 
e High Period 
tsu, dat | Data Set-up Time 
tuo , dat | Data Hold Time 


tsu, Sto | Stop Set-up Time from Clock High 
tBUF Start Set-up Time Following a Stop 


tuo , Sta | Start Hold Time 
tsu, STA | Start Set-up Time Following Clock Low to High Transition 


* (RAS) (CAS) valid if Pin 3 is grounded. 


tLow 
tHIGH 


fA 


— PO 
RHA RIN oO 
oo 


op} 


a ky $68-THomson 
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ELECTRICAL CHARACTERISTICS (continued) 
Vpp = 5V, Vss = OV, Ta = - 20 to + 70 °C 


Symbol] Parameter | Min. | Typ. | Max. | Unit | 


TIMING (continued) 
STATIC MEMORY INTERFACE (referred to Vit = 1.5V) 


ie [Geetme SSC~idSSSC“‘idC Od 
toe [Adress ChangetoOELow ——SSSC~—“~S*~“‘~*~*~*~“~‘~—tSCT 
Toon [Adress Acive Time ——SSSSCSC~“~“~“‘“<~<~S~S*~*~rtC SO gd 
Ttocw [OE Pulse Duraion —SSS—~—S~—S—S gto Pid 
tase | Actess Time ftom OE to bata Vaid ——SSSCSCSC~S~iSSd as 
ton | Data Hold Time from OE High or Address Change —=SCSC~—sC<i CtiYSSSC*dS 
we [Address ChangetoWELow SSS 
twee | WE Pulse Duration SSSCSC~“~*~“‘~*~‘~dtC OSS 
[tos [Data Setup Time toWE High SSSSSCS~Sd to | 
owe | Data Hold Tme trom WE High ——SSSCS~S~S 
twa | White RecoveryTime Sd as 
[he | Readcyeetine —SCSCSCSC~idSC dr 
[tars [RAS Pulse Wath Sg fs 
tase [Row Adoress Setup Time (@0-AB)—SSSCS~S~idC as 
tase | Column Address Set up Time (A0-A7)——SS~S~S a] 
twos [Delay Time, FAS ow toGSiow dts 
tea | Access TimefromcaS—SSSC~C~—“‘~*~*~*s*~S*~*~‘iSSC“‘“i;TSSC*dSC Os 
tow | OE Pusewith ———SSSSCSC~—~—S~—SCS~—SsS 
DYNAMIC RAM MEMORY INTERFACE - Write 
we [WhiteGytetme—SOSC~C~—i 
teas | RAS Pulse With SOS os 
tase | Row Adcress Setup Time Sd aos 
tase | Colum Address SetupTime SSS | 
tao [Delay Time, RASiowto Siow —SC~C~S~<“~S~SS*~dCT 
twos WiteSetuptime ts 
tos | Data Setup Time tc 


SERIAL BUS TIMING 


Vin = 3V, Vi_=1.5V V91SDA5343-03 
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STATIC RAM MEMORY INTERFACE TIMING 


A) READ 


ADDRESS 
AO - A112 


Valid data 


B) WRITE 


ADDRESS 
AQ - Ai2 


; Valid data 


V91SDA5343-04 
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DYNAMIC RAM MEMORY INTERFACE TIMING 


A) READ 


RAS 


CAS 


ADDRESS .. 


ADDRESS ° 


Data valid from SDA5343 


V91SDA5343-05 
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F6, TTC, TTD INPUT INTERNAL CONNECTIONS 


character display clock input 
to 


timing chain 


50% 
duty cycle 


teletext clock input 
level 


to 
data acquisition circuit 


teletext clock input 
to 


data acquisition circuit 


shaded regions equa! in area 


clamping pulses from timing circuit 
from time 4us to 8us of each 
television line to maintain correct 

dc level following external ac coupling 


(a) - F6 TTC, TTD Input Circuitry 
(b) - Input Waveform Parameters V91SDA5343-06 


TELETEXT DATA INPUT TIMING 


40ns min 40ns mi 80ns max 80ns min 


/ y / 


data may change data may change data may change 


Data Stable : 1if>2V , Oif<0.8V V91SDA5343-07 


SYNCHRONIZATION TIMING 


all timings in ws V91SDA5343-08 
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EVEN - OUTPUT TIMING 


A) V-SYNC AT 50Hz FRAME FREQUENCY 


EVEN tn line 2 | 


EVEN tn line 315 


als Heldig 


B) V-SYNC AT 60Hz FRAME FREQUENCY 


EVEN | | | 


LINE N° 2 | 3 saeleas 2 | 3 V91SDA5343-09 


DISPLAY OUTPUT TIMING 


Horizontal direction (line) 
Vertical direction (frame) 


——— 40us =a 


0 16 67 56 67 
(0) LINE RATE all timings in ws 


r lines 42 to 291 inclusive(and 355 to 604 inclusive interlaced) 7 
Nye | display period | 


I I ! ! 
fa) 41 291 312 


(b) FIELD RATE line numbers 


(1) - Also BLAN in character and box blanking V91SDA5343-10 
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SYNCHRONIZATION TIMING 
External Synchronization TV Mode 


ist FRAME 


line 625 
32 US 
CVBS 


SDA5231 
Pin 27 


H-SYNC 


SDA5231 
Pin 28 


V-SYNC 


SDA5343 
Pin 12 


2nd FRAME 


line 313 
64 Us 
CVBS 


SDA5231 
Pin 27 


H-SYNC 


SDA5231 
Pin 28 


O0.9us_: 
a ee 


V-SYNG 


SDA5343 
Pin 12 


V91SDA5343-11 
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SYNCHRONIZATION TIMING (continued) 
External Synchronization VCR Mode 


1st FRAME 


line 625 
CVBS 


SDA5231 
Pin 27 


H-SYNC 


SDA5231 
Pin 28 


V-SYNC 


SDA5343 
Pin 12 


2nd FRAME 


line 313 


CVBS 


SDA5231 
Pin 27 


H-SYNC 


SDA5231 
Pin 28 


V-SYNC 


SDA5343 
Pin 12 


V91SDA5343-12 
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cee 


62/71 


NOSWOHL-S9S hy 


SDINOALISTIOVUOIN 


EL-EVESVAGSILEA 


Videotext 
Data 


and 
Clock 
Separator 


Sync 6MHz 6MHz 
Separator Oscillator EG 


H-SYNC = V-SYNC 


Determines F6 and line sync 


DATA 
SLICER 
SAA5231 


Not connected for 
External synchronization 


Composite 
sync 
Generator 


I2C-Reaister 1 


DISABLE TCS ON 
(D2 = 0 


VIDEOTEXT- 
CONTROLLER SDA5343 


I2C - Register 1, Bit d2 = 0 to disable TCS output buffer 
Acquisition only works when H/V signals are phase 
synchronous with CBVS input 


EVEN 


ENABLE 
ACQUISITION 
INTERNAL 


CLOCK 


FIELD 
SYNC 


STVNDIS A/H Ad NOILVZINOYHONAS TVNYSALX4a 


evesvds 


SDA5343 


) 


pin DIP package 


MEMORY INTERFACE DIAGRAM WITH SDA5343 (40- 


Figure 1a : 8-page Application with SRAM 


st 
o 
i 
2) 
w 
<x 
a) 
” 
a 
> 


Figure 1b : 8-page Application with DRAM 


Ye) 
oP) 
bs a 
oO 
ye) 
< 
Q 
op) 
m 
> 
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vee 
6c/9t 


ty 


SOMOWLIZTZOVDIN 
NOSINOHL-S5S 


i 


68 ka ] 6MHz CJ [|3900 


10 pF 313.875 MHz 


1N4148 BC 5488 


SDA5343 
TELETEXT CONTROLLER 


TT 36; | 40H 2 13 | 
20H 2 7H22H Hh 2H Hi shr|Hs Hrs HoH 9} SH 7H SH SHs 13 HzsH2sH2 23} 2 | 
CS We OF DO O 


102 03 04 0S 06 D7 AOD Al A2 AS A4 AS AGB A7 AB ASAIDAIIAIZ eh as 
8Kx8 SRAM MK48H64 
ae IMS1630 12 4k 47 kN 


Vss cs 
BC 5589 
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APPLICATION NOTES 
ORGANIZATION OF A PAGE-MEMORY 


The organization of a page-memory is shown 
below. In contrast with the first generation of 
Teletext Decoders the new CCT (Computer Con- 
trolled Teletext) chip provides a display format of 
25 rows of 40 characters per row. 

Row number twenty-four is used by the micropro- 
cessor for the display of information. 

Row zero contains the page header. 

The organization is as follows : 

The first seven characters (0 - 6) are used for 
messages regarding the operational status. 

The eighth character is an alphanumeric control 
character either "white" or "green" defining the 


PAGE MEMORY ORGANISATION 


Fixed characters written 
by CCT hardware 
Alphanumerics white for 


7 Status normal, green on search 


Characters 


' 


24 characters from page header 
rolling on page search 


SDA5343 


"search" status of the page. When it is "white" the 
operational state is normal and the header appears 
white ; when it is "green" the operational state 
corresponds to "search mode" and the header 
appears green. The following twenty-four charac- 
ters give the header of the requested page when 
the system is in search mode. The last eight char- 
acters display the time of day. 

Row twenty-five comprises ten bytes of control 
data concerning the received page (see Table 1) 
and fourteen free bytes which can be used by the 
microprocessor. 


8 scrolling 
time characters 


2 


LAUR PACTS IIS PLAY, ARLEN 


this row always free for status 


10 14 
i i 
| | 
10 bytes for received 14 bytes free 
page information for use by uC 
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REGISTER FUNCTIONS 


[reaiter [Funeton [ewe) Tessin 
SEL 11B (DO) Selection of register 11B (DO = 1) or 11A(D 


RO R11 adressing CE ON (D1) Selection of signal output on pin 16 : CE (D1 re 
Address | and pin functions COR (D1 = 0) 
OOH control 


EVEN OFF (D2) Control of EVEN pin : EVEN signal output (D2 = 0) o 
grounded (D2 = 1) 
TCS (D2) 0 = TCS OFF, Vsyncu input 
1 = Not allowed 
DEW / FULLFIELD Selection of field flyback mode or full channel mode 
(D3) (D3 = 1) for recovering of Teletext data. 
GHOST ROW Selection of ghost row mode (D4 = 1) 
ENABLE (D4 


ACQUISITION Control of acquisition operation (D5 = 0 enables 
ON / OFF (D5) acquisition) 


Selection of received data format either 7 bits with parity 
(D6 = 0) or 8 bits without parity (D6 = 1). 


Operating mode 
controls 


7 bits + parity or 8 
bits a parity 


SCO, ei SC3 Address the first column of the on chip page request 
(DO, D1, D2) RAM to be written. 
Re _ Addressing TB (D3) Test bit equal to "0" in the normal working mode. 
pels motmarieniter AO, Ai (D4, D5) Address a group of four consecutive pages currently 
02H a page request ae 
used for data acquisition; 
A2 (D6) Address of one of the two groups of four pages for 
acquisition in normal mode. 


R3 Data relative to PRDO - PRD4 Written data in the page request RAM, starting with the 
Address the requested (DO - D4) columns addressed by SC0,SC1,SC2. 
03H page (see Table 3) 


R4 Selection of one These three bits correspond to the logical states of the 
Address | of eight pages to three address lines (A10, A11, A12) during access read 
04H display cycles. 


PON (DO, D1) Picture on (IN: DO, OUT: D1) (1 = ON, 0 = OFF) 
R5 TEXT (D2, D3) Text on (IN: D2, OUT: D3) (1 = ON, 0 = OFF) 


Displ f 
Address ant SB cicn COR (D4, D5) Contrast reduction on (IN: D4, OUT: D5) 
05H (1 = ON, 0 = Normal) 
BKGND (D6, D7) Background colour on (IN: D6, OUT: D7) 
(1 = ON, 0 = OFF) 


R6 Display control for See R5 Activated by broadcasted bit C5, C6 of Teletext control bit 


Address news-flash 
BOX ON 0, 1-23,24 The "boxing" function is enabled on row 0,1-23 and 24 by 
(DO, D1, D2) DO, D1 and D2 set to one. 


06H subtitle generation 
Single/Double X0 = Normal 
R7 height 01 = double height Rows 0 to 11 
Address Display mode (D4/D3) 11 = double height Rows 12 to 23 


07H Conceal/Reveal (D5) Conceal Reveal Function 
Cursor ON/OFF (D6) Cursor poisition given by row/column value of R9/R10 


STATUS ROW The 25th row is displayed before the "Main text Area" 
BTM / TOP (D7) (lines 0-23) (D7 = 1) or after (D7 = 0). 
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REGISTER FUNCTIONS (continued) 


[Register [Function [BWe) =| —~S~*~«éi ton 


R8toR11A | Active chapter address (R8), active row address (RQ), active column address (R10). 
Address Data contained in R11A read (written) from (to) memory by microprocessor via I°C Bus. 


08H to OBH* 
VCS ON (DO) Good VCS quality sigreal detected (DO = 1) or 
disturbance (DO = 0) 
60Hz (D7) VCS received with 60Hz frequency (D7 = 1) or 50Hz 
(D7 = 0). Valid only when DO = 1 (D7 grounded if DO = 0) 
* Reading of R11A and R11B is determined by register 0, bit DO. Nevertheless, write operation is always performed on 
R11A register. 


R11B 
Address 
OBH* 


Status 


Table 1 : Row 25 received control data format. 


DO PUO HUO 
D1 PU1 HU1 
D2 PU2 HU2 
D3 PU3 HU3 
D4 HAM HAM 
D5 

D6 


0 0 
0 0 
‘D7 0 0 
COLUMN 0 4 


Page number : - MAG = magazine, PU = page units, PT = page tens 
Page sub-code . - MU = minutes units, MT = minutes tens, HU = hours units, HT = hours tens. 
PBLF = page being looked for, FOUND = low for page found, HAM = hamming error in byte, C4-14 = control bits 


REGISTER MAP (see Table 2) 


Registers R1 to R10 are write only whilst R11A is 
a read/write and R11B is a read only register 
respect to the microprocessor. 

The automatic succession on a byte basis is indi- 
cated by the arrows in Table 2. 

In the normal operating mode TB should be set to 
logic level 0. 

After power-up the contents of the registers are as 


é SGS-THOMSON 
SA RICRIELECTEONICS 


follows : all bits in registers R1 to R11 are cleared 
to zero with the exception of bits DO an D1 in 
registers R5 and R6 which are set to logical one. 
After power-up all the memory bytes are preset to 
hexadecimal value 20 H (space) with the exception 
of the byte corresponding to row 0 of column 7 of 
chapter 0 which is set to the value corresponding 
to "alpha white" hexadecimal value 07 H. 
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Table 2 : Register specification. 


CE ON SEL 11B RO Mode 0 


DEW/ 
FULL R1 Mode 1 


FIELD a 
BANK ACQ ACQ TB START START START 
SELECT | CCT CCT COLUMN | COLUMN |} COLUMN R2 Page request adress 
A2 Al AO Sc2 SC1 SCO _] 


BKGND BKGND- | COR COR TEXT TEXT PON PON : 
7" ie. “pele cea ree 
BKGND BKGND COR COR TEXT TEXT PON PON RG Display control 
OUT IN OUT IN OUT IN OUT IN (newsflash / subtitle) 
STATUS CURSOR | CONCEAL’ | TOP/ SINGLE/ }| BOXON | BOX ON |} BOX ON _ 
ROW ON/OFF REVEAL BOTTOM | DOUBLE | 24 1-23 0 
BTM/TOP HEIGHT 

CLEAR A2 Al AO ‘ 
fae eee Je eS eee 


re Cae ee a a | 
=] RIO Active column 


R11A_ Active data 


R7 Display mode 


D3 D2 D1 DO 
(R/W) (R/W) (R/W) (R/W) (R/W) 


* Reserved register bits : must be set to 0 


Table 3 : Register R3. 


START 
COLUMN 


0 


Do care page units 


Do care minutes units MU3 MU2 MU 1 MUO 


The abbreviations have the same significance as in Table 1 with the exception of the "DO CARE" entries. It is only when this bit is 
"{" that the corresponding digit is taken into consideration on page request. For example, a page defined as "normal" or one difined 
as "timed" may be selected 


If "HOLD" is low the page is held. The addressing of successive bytes via the S-bus is automatic. 


CHARACTER SETS 
The selection of the character sets for a particular C14) located in the page header. These three bits 
language is effected by the three control bits (C12- are decoded as shown in Table 4. 


Table 4 : National character sets control bits. 


ky 


7 SGS-THOMSON 
MICROELECTRONICS 


39DA5343 


The basic set of the 96 characters is shown in are shown in Table 5 whilst full national character 
Table 5.The location of the 13 national characters sets are depicted in Tables 6 thru 11. 


Table 5 : Basic character set. 
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Table 6 : English Basic Character Set 
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Table 7 : German Basic Character Set 
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Table 8 : Swedish Basic Character Set 


H+ abeateerantha 
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Table 9 : Italian Basic Character Set 


ky $&S;THOMSON 
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Table 10 : French Basic Character Set 
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Ay 


are 
APTATAAARAEAS 
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Table 11 : Spanish Basic Character Set 


kyy BRSctton 


SDA5343 
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The complete character set with 8-bit decoding and sponding row and column integers : for example 
using the German national character is given in the character "3" may be indicated by 3/3. 


Table 7. A rectangle may be represented as follows :[ | 
Characters in columns 0 and 1 are normally dis- The characters 8/6, 8/7, 9/5, 9/7 are used as spe- 
played as blanks. Black dots represent the charac- cial characters, always in conjunction with 8/5. 

ter shape whereas white dots represent the The 13 national characters are placed in columns 
background. with bit 8 = 0. 


Each character can be identified by a pair of corre- 


Table 7: Complete character set (with 8 bit codes). 


0 Oor) Oor i 
0 (8) ie 
b5—> 
i oe 


nth COC eer ecaeeenie 
| |= TAD AGalaSeelolelea 
>) R= PI 2CBRERMSalslalale 
oe SSCS el Se fell 

‘= = Sen OTE e SH STS r 
> 24S E Ue uLeSsise/o 

== SORE MFRVea gOS 0 
(= = FIZ GWoRw EDDC ho 
RGEC CRG GiGi ieccnle 
pees = fae] Sal SSI Maley eee ecle a 
Ges Ce eee Siniceie 
Gg cle FA lcs E> ISI SEV) 

os =. COO elee 
vee |S SSE RMOM RRP AP oe 
woe) = Loe (lll >No Obl 
nos) = a7)? Ol oem ealoe 


These control charcters are reserved for compatibility with other data codes. 
These control characters are presumed before each row begins 
V91SDA5343-25 
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Figure 12: Character Format 


Alphanumencs and 
Graphics ‘space’ 
character 


Alphanumencs 
character 
213 


Alphanumencs or 
blast through 
alphanumencs 


Alphanumerics 
character 
75 
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20 character 4'8 


Contiguous Separated Separated Contguous 
graphics character graphics character graphics character graphics character 
76 76 715 715 


Background Display 
Ea = 7 
Color a Color 
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PACKAGE MECHANICAL DATA 
40 PINS - PLASTIC DIP 


(1) Nominal dimension 


(2) True geometrical position 


40) PINS 
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CABLE DRIVER FOR DIGITAL TRANSFER 


ADVANCE DATA 


#{ DIFFERENTIAL INPUT, 3 DIFFERENTIAL 
OUTPUTS 

# SUFFICIENT DRIVE CAPABILITY FOR A 300m 
LENGTH COAXIAL CABLE 

#® STABILITY DUE TO MINIMAL WAVEFORM 
DISTORTION 

= BIPOLAR SILICON MONOLITHIC IC 


APPLICATIONS 


= DATA TRANSFER BETWEEN DIGITAL SIGNAL 
PROCESSING EQUIPMENT 


(Plastic Package) 


ORDER CODE : STV1389AQ 


DESCRIPTION 


The STV1389AQ offers in a single-chip a complete 
IC driver for digital data transfer. 


PIN CONNECTIONS 


91DSSTV1389AQ-01 
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PIN DESCRIPTION 


Pin Standard : oe 5 


Input pin of the differential 
amplifier. Input executed after DC 
portion is cut off. 


91DSSTV1389AQ-02 


Collector of the emitter follower 
output Tr. 
Connect to GND. 


Emitter of emitter follower output Tr. 
To use, connect pull-down resistor. 
(Even when only 1 side is used pull- 
down is executed In pairs.) 
Pairs 32 16 23 

3 20 27 
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BLOCK DIAGRAM 


3A GND GND 2B NC GND5 GND4 


When the below input ts applied 
between INX and INY, in-phase 
1.6Vp-p ts output at 1A, 2A and 3A 
In reversed phase, 1 6Vp-p Is output 
at 1B, 2B and 3B 


* Vanous output pins are connected 
as indicated below 


Co-axtal cable 


01pF 


75.Q 


GND2 GND3 1B GND GND’ GND 
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Parameter 


OPERATING CONDITIONS 


Symi Parameter value 
Topr Operating Temperature - 20 to + 75 °C 


ELECTRICAL CHARACTERISTICS 


Bias Conditions 
Symbol 


ve (P 


Pin Voltage INX 


kyz_ SGS;STHOMSON 


p. 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 
Bias Conditions | sw | Test 
: Test Typ. 
VINY | VINX Point a 
Pin 23 -3.1 | -2. 
aS Test of pin voltage : 
VEE | Current power supply at - 143 
VEE 


0.31 | 0.39 | 0. 


V2-0.2 Pin 32 | Output DC voltage is tested 
when +0.2V is applied to 
Pin 3 | INY and - 0.2V to INX. 
(A1-2) = Test vale - (A1-1) 
(B1-2) = Test value - (B1-1) 
Pin 20 | The difference with the |- 0.47 
i 


Symbol; Parameter 


A3-1 , 
B3-1 


EE 


Pin Voltage 3A 
Pin Voltage 3B 


Current Power 
Supply 


DC applied 1A 
DC applied 1B 
DC applied 2A 
DC applied 2B 


ne) 
on 


jo) 

ar 

i=) 

© A 
i<e} N 
oO 

aa 

ba | 


a 
“J 


nN 
NJ 
~y | NM 
NN] om 


ine) 
A 
ba | 


A1-2 V1i+0.2 
B1-2 
A2-2 
B2-2 
A3-2 
B3-2 
Vi-4 


t 
(o>) 
aay 
N 
1 
oO 
[se] 
oO 
1! 
oO 
oo 
pare 


ee 
i€2) 
= 
— 
a" 
= 
ae 
oO 


op) 
= 
nS 


a 
—} 
pe) 
jo) 
1 
(oo) 
aay 
ba | 
1 
O|.: 
Ww 
O 
1 
(oo) 
G 
=i 


previous pin voltage is 0.39 | 0.47 


DC applied 3A recorded. Same for A2-2, 
DC applied 3B B2-2, A3-2, B3-2 


Amplitude Calculation 0.65 | 0.75 | 0.85 

ine (V1-1) = (A1-2) - (B1-2) 

Amplitude Calculation Amplitude calculated from 0.65 | 0.75 | 0.85 
A+2B T10 with T15 as base, 

Amplitude Calculation Sa OS ey Wate , 

3A + 3B 


Amplitude Calculation 0.85 
1A/1B 

Amplitude Calculation 

3A/3B 


DC applied 1A’ | V1-0.4 | V1+0.4 Output DC voltage is tested 
swe 


V2-1 


ro) 
op) 
a 
= 
~I 
on 
o) 
oe) 
a 


V3-1 


—_—k 
pare 
on 


( oO 
© 
on 
= — a 
Oo Oo jon) 
mare 
: nar 
on 


=e — — © 
© 
i¢) Ww ee) on 
(o>) 
Oo 
=e — —. = 
— 
N N N oO 


' 
io) 
~ 
oOo 


A1-3 
Bi-3 
A2-3 
B2-3 


when - 0.4V is applied to 


DC applied 1B’ Pin 3 | INY and + 0.4V to INX. 
D OR i Pin 16 | (A1-3) = Test value - (A1-1) 
Capped 2a | Lo | t |swi (B13) - Test value -(B1-1} 


DC applied 2B’ 


’ 
© 
NJ 
o 


2 
NJ 
on 


The difference with the 
previous pin voltage is 


A3-3_| DC applied 3A’ recorded. Same for A2-3, 


1A’+1B 

ae (V1-2) = (A1-3) + (B1-3) 
V2-2 | Amplitude Calculation Amplitude calculated from 

A’ + 2B T22 with T27 as base, 
Amplitude Calculation same for V2-2, V3-2. 
3A’ + 3B’ ; 
Amplitude Calculation (A1-3) / (B1-3) 0.85 | 1.0 | 1. 
1A’ + 1B’ 
Amplitude Calculation (A2-3) / (B2-3 0.85 
2A’ + 2B’ 
Amplitude Calculation (A3-3) / (B3-3 0.85 : 
3A’ + 3B’ 


-3) / (B2-3) 
-3) / (B3-3) 
-2)/(V1-1) 
-2)/(V1-1) 


' 
(on) 
~NJ 
on 


eH] <e 


V3-2 


dd 
— — —/] $ 
ol o1 ol 


on 
< 


—_k 
—_h, 
nn 


15 


NJ 


Pooe al ee a Ve an — 
oO; ©} © oO oO 
— 


V2-3 | Linearity 2 Calculation (V2-2)/(V1-1 : 


Mh] PO] Po 
ok) | | oe 


< 
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DESCRIPTION OF OPERATION 


The STV1389AQ consists of 3 differential amplifier 
with a common input and a bias generator, and 
three differential outputs. Each amplifiers provides 
a 6dB gain and is configured as a differential output 
feeding the bases of a pair of current boosting 
on-chip emitter follower transistors. The differential 
input pins are internally biased and the input signal 
is ac-coupled to remove the D.C. component. 

Between the output pins of each differential ampli- 
fier and the coaxial cable, an R-C network is con- 


STV1389AQ 


Matching resistor 01pF 


91DSSTV1389AQ-05 


nected to remove D.C. component from the output 
and for impedance matching. The series resistor 
has a value of 68 to 75Q to match a 75Q coaxial 
cable. In this manner a signal almost identitical in 
level to the input signal is transferred to the coaxial 
cable. 

Optimum PCB layout and matching resistor value 
are chosen to obtain good eye pattern design atthe 
input pins. This is necessary because the wave- 


form distortion at the input pins is directly trans- 
ferred to the output waveform. 


Matching resistor 


O1pF 750 


75.2 
Co-axial cable 


ah 
6dB : | 
Differential 
amplifier r wna {1 | 
O1pF 759 Ii 
To the other 2 channels SSE 
75Q 


h 
9 Xe pee 
91DSSTV1389AQ-06 
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Example of output waveform 


Signal rate 270Mbps 75 Q_ for terminating pin 


nay fanaa De rca e * | ‘ ; - ia - i hueledanne 


Pi al fi aN li 
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Top View 
P . eee We le Se ge 


V =200mV/div 
H = ins/div 


Keep unused output pins (both collector an emitter) open 
0.1)F 10/16V Even when only one output side is in use, connect both 


Tantalum 
capacitor the pull-down resistance and the collector 


[3] STV1 601A 


75Q O.14F 


* The marked * resistor ts altered through the PCB pattern 
Adjustment is performed to obtain a good eye pattern at Pins 7 and9 


e Keep the GND pin pattern as short as possible and provide sufficient GND 
A weak GND will cause unstable operation 


¢ Since power consumption ts large, conceive a pattern takingdue consideration 
of the radiation from the PCB 


2Z0-OVE8ELALSSGILE 
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PACKAGE MECHANICAL DATA 
32 PINS - PLASTIC QFP 


Dimensions in mm 


+ 
gig 


iae 


“7 
YG, BiSolnernoes 


355 


AY J, Bipoturernomes 


STV1601A 


SERIAL INTERFACE TRANSMISSION ENCODER 


THIS IC CONTAINS ALL THE CIRCUITS NEEDED 

FOR CONVERSION FROM PARALLEL DATA, 

AND PARALLEL CLOCK, INTO SERIAL DATA. 

APPLICATIONS ARE STRAIGHTFORWARD AS 

ONLY A FEW EXTERNAL COMPONENTS ARE 

NEEDED. 

OTHER RELATED IC’s INCLUDE : 

=STV1602A, A SERIAL TRANSMISSION 
DECODER (WITH A BUILT-IN CABLE 
EQUALIZER AND PARALLEL-TO-SERIAL 
CONVERSION) 

= STV1389AQ COAXIAL CABLE DRIVER 


STRUCTURE 
# Hybrid IC 


APPLICATIONS 


SERIAL DATA TRANSMISSION ENCODER 
= 100 to 270 Mb/s 


APPLICATIONS EXAMPLES 

# Serial data transmission of digital television sig- 
nal 525-625 lines 

a 4:2:2 component 270Mb/s (10-BIT) 

» 4*FSC PAL composite 177Mb/s (10-BIT) 

= 4*FSC NTSC composite 143Mb/s (10-BIT) 


FUNCTIONS 


= Parallel-to-serial conversion 

= Scrambler : Modulo - 2 division by 
G(x) = (x? +. x4 4 1) (x +1) 

= PLL for serial clock generation 

» PLL lock detection 

"Sync word required with the parallel data 
stream 


Note : The words composing the Sync word given above will not 
appear during datawords 
This limitation includes 00 and FF 1n 8-bit use and 000 
through 003 and 3FC through 3FF in 10-bit use. 


June 1991 


PRELIMINARY DATA 


SYNC WORD CONVERSION (8-BIT OR 9-BIT 
TIMING REFERENCE SIGNAL IS INTERNALLY 
CONVERTED TO 10-BIT). 


CODE LIMITATION 


The word composing the Sync word listed above 
shall not appear during data words. 


DESCRIPTION 


The STV1601 Ais a Hybrid IC encoder that converts 


parallel data into serial data for a serial trans- 
mission line. 


PGA37 
(Ceramic Package) 


ORDER CODE : STV1601A 


PIN CONNECTIONS 


36 37 NC 
1; 22 
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PIN DESCRIPTION 


-1.0 V 
40) V 


PLL lock detection. Is High 
while PLL locked. If 
unlocked, becomes irregular. 
At free running (TN1 H) 
turns Low 


H 
L 


91DSSTV1601A-02 


Clock output frequency 
divided to 1/10 VCO output. 
Used to check VCO free 
running frequency 


91DSSTV1601A-03 


Differential Serial Output 
Input parallel data is 
converted to serial, then 
from scrambled NRZ to 
NRZI data 


91DSSTV1601A-04 


2/18 


368 yy BiScttecmoses 


STV1601A 


PIN DESCRIPTION (continued) 
Standard 


Equivalent circuit Description 


Parallel data and clock input 
buffers power supply. When 
this pin is connected to +5V, 
parallel data clock turns to 
TTL mode. When this pin is 
connected to GND, parallel 
data clock turns to ECL 
mode. 


’ 
% 


Parallel input ports: 
LSB : DOX or Y 
MSB : D9X or Y 
Signal : DnX 
Return : DnY 
For ECL mode, Vcc shalll 
be OV 
H 
L 
ForT TL mode, VCC shall be 
91DSSTV1601A-05 | +5V 
H 
L 


VCO range selection 
H : high range 140 to 270MHz 
L: low range 100 to 143MHz 
H 
L 


91DSSTV1601A-06 


3/18 
ie ; SGS-THOMSON 
SF incRoELECTROMeSs ais 


STV1601A 


PIN DESCRIPTION (continued) 


Pa Standard 
Description V/O 


3 
< 
= 


Parallel clock (PCX) and its 
return (PCY) 
For ECL mode, Vcc = 0 

H 

b 
For TTL mode, Vcc = +5V 
H 
L 


31 PCY 
2 
fs) GND 
32 


ine) 
oO) 
< 
m 
m 
= hh 
Oe 
ion 
£5 
os 
<3 
Uw 
Te 
~>oa 
so} 
—< 
! 
cn 
nN 
1 
Nn 
(om) 
t 
fi 
(ee) 


on 
De) 
t 
2) 
on) 
t 
pa 
oe) 


-5V power supply 2 
27 | VEE Logic part ; 


VCO free running frequency 
| ws 
tie i 
Im} . l** | | 
law a : S az are 
= wa | | 10 10k02 | : | | | 
34-|! TAR Vee te ori es 
91DSSTV1601A-08 


adjustment : 

Vee level gives the lowest 
frequency. To adjust set TN1 
high. 


VCO input and phase 
comparator output should be 
connected to a parallel clock 
frequency trap filter to 

minimize jitter 
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PIN DESCRIPTION (continued) 


Description 


Test mode : 

High : VCO free running 
condition (input disabled) 
Low : Normal mode (input 
enabled) 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


Input Voltage 
Output Current 


RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter 


Supply Voltage 


Supply Voltage * 4.8 to 5.2 V 
Operating Temperature 0 to 65 °C 


“For TTL input. Voltages are given with respect to GND 


ELECTRICAL CHARACTERISTICS 
(Vee = -5V, Voc = GND/+5V, Ta = 25°C unless otherwise specified) 


[Symbol] Parameter ____|__TestGonaltons [est Greut| Win. [ Typ. | Max Unit 


DC characteristics 
(ee [Sunny Cure Cd ee | Od 
a ra ae cs 


V 


of pv 
Input Voltage ee eee ae a ee 
Voc = +5V 2 


v doin a ce 

3 ee 

me [ee PE 

| input Vottage Pa eo 

: ae ae 

IL . 
a 

=z -1.6 V 


LST ; = 1 . 0 V 
reser | HT [ao 


sx 8Y es 
V 


Rp = 220Q 


Output Voltage 
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ELECTRICAL CHARACTERISTICS 
(Vee = -5V, Voc = GND/+5V, Ta = 25°C unless otherwise specified) 


[Symbor[ Parameter _——_—~(|__‘TestGonditions [Test Gireut| min. | Typ. [ Max. | Unit 
AC characteristics 
ED aC 


—— 270MHz Lom we | 
| fier | | ot hss co 
PLL Pull in Range isignal = 177MAiz 408 | || Miz 
eo [ [We 


ao | 27.0" | 
i ees PLL Generator Frequency RSES"L" a 00; | 145 | Mrz | 


: f signal = 270MHz 
ITF [rami | | [season 


Tested through PCK : 1/10 of serial clock 


SWITCHING CHARACTERISTICS 
(Vee = -5V, Voc = GND/+5V, Ta = 25°C unless otherwise specified) 


Parameter | Test Gondlions [estou] in. | Typ. | Max. | Unit 
PCX | ff 08 | | nsec | 


Fall Time riguet (ot [| nse | 


Sx, SY 07 [Ineo | 
Rp = 2200 [07 [fine | 


TIMING RELATION OF INPUT CLOCK AND DATA 


| tw [Pulsewidth = CPCXPCY, | 
| ts [DelayTime SSS*PCX-Dn sd | | +8 | nsec | 


Figure 1 : tr, ts Definition Figure 2 : tu, tw Definition 


{.—— 


<——— t, /2—==—__ t, /2 ——> 


> t+ 


ee aes piece: 
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Example 


ircuit Diagram 


Test C 


Figure 3 
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Figure 9 
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io FREQUENCY 
MONITOR 


Parallel 
clock 
data 


DESCRIPTION 


OTVi601A internally generates a 10 times clock 
frequency locked to the parallel input clock thanks 
to a built-in PLL and converts input parallel data into 
serial data. 

To ease clock extraction at the receiving end, serial 
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Figure 9 
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‘TRIGGER 


STV1389AQ SIGNAL 


SERIAL OUT 


SIGNAL 270Mb/s jitter = 1/2 
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data is scrambled. To minimize polarity effect, ser- 
ial data is then converted to NRZI and output in 
differential mode. 

A PLL lock detection circuit only enables the serial 
Output when locked. 
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1. Phase relation between input parallel clock 
and data 

The phase relation between the parallel clock and 
the data is shown in Figure 11. Both clock and data 
are differential inputs 

Parallel clock and data are such that the rising edge 
of PCX should be at the middle of the data. A clock 
having the same phase as PCX is internally gener- 
ated in order to latch the data. 


Figure 11 : Phase Relation between Clock and 
Data 


at Ne ON Ue 


PCX (Output) a. Te i: con ae 
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2. TTL input operation 

Parallel clock and data can be either TTL or ECL 
inputs. To use as TTLinputs VCC (Pin 29) shall be 
connected to +5V. A fixed bias of +1.4V shall be 
applied to PCY and DnY (n = 0 to 9). TTL signals 
and their parallel clock will be provided through 1kQ 
resistors to each "X" input. These 1kQ resistors are 
effective to minimize the influence of the TTL input 
signals to the jitter characteristics of the serial 
output signal. For 8-bit data, unused LSB(s) must 
be fixed Low. Fixed bias value can be higher, for 
example, 2.5V in case of CMOS inputs. 
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Figure 12 : TTL input operation 
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3. PLL block 

Parallel clock input control 

PLL, PLL lock detection and the various blocks of 
the serial output control are shown in Figure 13. 
When TN1 is connected to GND (set High), the 
parallel clock input is disabled. 

The VCO turns to free running conditions and its 
frequency can be adjusted through FV. 

This frequency decreases when the resistor value 
between FV and Vee is reduced. Oscillation fre- 
quency monotoring is performed through PCK 
which delivers a frequency divided by ten. 

When PLL is locked, PLL and PCX input signal 
phases are nearly matched. The RC network con- 
nected to TN1, temporarily, disables the parallel 
clock in order to avoid mislocking problems. 

VCO oscillation frequency range selection is avail- 
able through RSE ; High : from 140 to 270MHz ; 
Low : from 100 to 145MHz. 

TRP (Pin 34) is the phase comparator output. To 
minimize jitter, a trap circuit, consisting in a serial 
tuned circuit at parallel clock frequency can be 
used. 


OMSON 
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Figure 13 : PLL and Serial Output Control! BLock 


PCY PCX TN1 


Serial Clock 


PLL lock detection 

The LST signal is generated by latching the incom- 
ing parallel clock by the internal one (which is 1/10 
of the VCO frequency). LST is used as a PLL lock 
detection signal and also controls the serial output. 
lf the parallel clock input is disabled (by means of 
TN1), LST turns Low and the serial output is dis- 
abled as described in the previous section (SX (Pin 
3) = High, SY (Pin 4) = Low). 

lf the serial output has to be disabled while no 
parallel clock input is provided, PCX must be set 
Low and PCY must be set High. 


4. Syne word 

To convert serial data back to parallel, insertion of 
some timing reference data indicating the parallel 
data word boundary in the serial data is needed. 
This, called TRS (Timing Reference Signal) in the 
digital interface format, consists of the three con- 
secutive words 3FFH, 000H, OOOH. 


Conversion to 10-bit TRS from 8-bit, 9-bit data 
(TRS) 

8-bit parallel data 

8-bit parallel data can be converted into 10-bit data 
by using the 8th bit as the MSB and by setting the 
2 LSBs at logical states as shown in Figure 14. 
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The conversion algorithm detects 2 successive 
OOOH words and sets the two LSBs of the previous 
word, which is supposed to be FF, according to the 
standard. 


Figure 15 : Conversion from 8-bit TRS to 10-bit TRS 


Input Order 
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9-bit parallel data 
Similary, 9-bit parallel input data can be accepted 


as shown in Figure 16. 
Figure 16 : 9-bit Parallel Input Data (ECL level) 
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Conversion in the case of more than three suc- 
cessive "OOOH" words. 

If more than 3 consecutive words of 000 in D1 
standard, or 4 consecutive words of 000 in D2 
standard occur at the parallel input it does not meet 
the SHPTE 114.224 proposed standard thus no 
proper operation is possible. 

With TRS, the word before two successive "OOOH" 
is all "1". Internally, this word is checked and the 
two LSBs are set to "1". 


5. Scrambling and NRZ to NRZI conversion 
Figure 20 shows the scrambling circuit, the scram- 
bling polynomial is as follows : MOM Ii 


Figure 20 : Relation between NRZ and NRZ1I Signals 


Time scale 


NRZ signal 


NRZI signal 


Figure 17 : (x° + x* + 1) Basic Scrambling Circuit 


Figure 18: (x? xt 1) Actual Scrambling 
Circuit 
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To eliminate signal polarity of scrambled data, con- 
version from NRZ to NRZI is performed (Figures 11 
and 12). 

Therefore, the polarity for output distribution or 
receiving is not needed. This allows easy system 
design. The NRZ to NRZI polynominal is x + 1. 


Figure 19 : NRZ To NRZI Conversion and NRZI 
to NRZ Conversion 
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VCO temperature compensation and_ oscillation 
frequency adjustment 

VCO oscillation frequency depends on the tem- 
perature as shown inFigures 23 and 24 "Repre- 
sentative characteristics examples". Within the 
normal range of operation, frequency increases 
with temperature. FV voltage remains almost con- 
stant regardless of temperature. Figure 21 shows 
an example of a temperature compensation circuit 
using a diode (transistor with C-B diode short-cir- 
cuited) and a resistor connected between FV and 
Vee. Examples of representative characteristics for 


Figure 21 


STV1601A 


various temperatures are shown in Figures 23 and 
24 concerning oscillation frequency and PLL pull-in 
range (signal frequency 270, 177 and 143MHz). 


VCO free running frequency adjustment 

VCO free running frequency adjustment is per- 
formed at room temperature. 

If TN1 is set High, VCO free runs. Wait for 5 to 
10 minutes after turning power supply ON (warm 
up time). While monitoring PCK output (Pin 36) 
adjust the signal frequency (within + 1%) with the 
variable resistor connected between FV and Vee. 


- VCO Temperature Compensation and Free Running Adjustment 


STV1601A 


Jitter trap 

Since the internally generated serial clock is locked 
to the incoming parallel clock, there exists periodic 
jitter components which are generated from the 
phase comparison process of the PLL. A serial 
resonant circuit (trap) connected between TRP 


RECOMMENDED VALUES OF THE TRAP CIRCUIT 


Frequency monitor 


1kQ 


91DSSTV1601A-31 


(Pin 34) and Vee tuned at the parallel clock fre- 
quency reduces effectively the fundamental com- 
ponent of the jitter well below the specification 
(+0.25ns). Recommended values of C1 and L1 are 
given in the following table. 


STANDARD 


An important remark in a practical implementation 
is that TRP node is an input of a very sensitive 
voltage-frequency converter (VCO) which can be 
easily disturbed by any pick-up noise. 


AYy, SES ctnorsncs 


Hence, the trap circuit should be carefully located 
and be kept as short as possible from the Pin 34 in 
order to avoid noise problems. 
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EXAMPLE OF REPRESENTATIVE CHARACTERISTICS 


Figure 23 : VCO Oscillation Frequency versus 
FV Pin Voltage 
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Figure 25 : Pull in Range and Free Run Fre- 
quency (270Mb/s) 


Free run 


Frequency (MHz) 


Ambient temperature (°C) 
91DSSTV1601A-35 


Figure 27 : Pull in Range and Free Run Fre- 
quency (143Mb/s) 


Frequency (MHz) 


Low pull in ee 


Ambient temperature (°C) 
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Figure 24 : VCO Oscillation Frequency versus 


VCO oscillation frequency (MHz) 


FV Pin Voltage 


RSE: "L" 


ee 
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Figure 26 : Pull in Range and Free Run Fre- 
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PACKAGE MECHANICAL DATA 
37 PINS - CERAMIC PGA 


Dimensions in mm 
254 +05 


Seating plane 


1.15% 015 


= 2286 +025 
254 +05 


254x9 


(9) 
© 
© 
© 
© 
© 
© 
© 
© 
(o) 
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SERIAL INTERFACE TRANSMISSION DECODER 


PRELIMINARY DATA 


BUILT-IN AUTOMATIC EQUALIZER FOR UP TO 
30dB ATTENUATION AT 135MHz (TYPICALLY 
300m OF HIGH-GRADE COAXIAL CABLE), PLL 
CIRCUIT FOR RECLOCKING, AND SERIAL-PAR- 
ALLEL CONVERSION CIRCUIT. 


THIS SERIAL TRANSMISSION DECODER RE- > 


QUIRES ONLY FEW EXTERNALCOMPONENTS. 

OTHER RELATED IC’s INCLUDE : 

= STV1601A, A SERIAL TRANSMISSION EN- 
CODER (PARALLEL-TO-SERIAL CONVER- 
SION) 

= STV1389AQ COAXIAL CABLE DRIVER 


STRUCTURE 
= Hybrid IC 


APPLICATIONS 


SERIAL DATA TRANSMISSION DECODER 
= 100 to 270 Mb/s 


APPLICATIONS EXAMPLES 

= Serial data transmission of digital television sig- 
nals 525-625 lines 

= 4:2:2 component 270Mb/s (10-bit) 

= 4*fsc PAL composite 177Mb/s (10-bit) 

= 4*fsc NTSC Composite 143Mb/s (10-bit) 


FUNCTIONS 


= Cable equalizer 
(maximum gain : 30dB at 135MHz) 
= PLL for serial clock generation 
= Reclocked repeater output (active loop through) 
= Descrambler : modulo-2 multiplication by 
G(x) = (x? + x4 + 1) (x +1) 
= Parallel-to-serial conversion 
= Sync monitor output 
= Eye pattern monitoring 
= Input signal detector 


DESCRIPTION 


The STV1602A is a Hybrid IC decoder which con- 
verts serial data coming from a serial transmission 
line into parallel data. 


June 1991 


_— 


PGA37 
(Ceramic Package) 


ORDER CODE : STV1602A 


PIN CONNECTIONS 
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PIN DESCRIPTION 


eacidaicnreircull 7 r | Standard 
quivalent Circui escription 
ae 


Reclocked serial data 
output in differential mode. 
SX and SY are disabled 
when TN1 is set High. 

In this case, SX Is set High 
and SY is set Low 


L 


To be connected to GND 


Adjustment of VCO Free 
running frequency : Vee 
level gives the lowest 
frequency. 

To adjust it, set TN1 High. 


91DSSTV1602A-03 


Output of phase comparator 
must be connected to ESI 
with shortest distance 


91DSSTV1602A-04 
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PIN DESCRIPTION (continued) 


; ee . Standard 
Equivalent Circuit Description 


Parallel clock output (rising 
edge at data center) 
H 


Data output reference 
91DSSTV1602A-05 | Potential 


To be left open 


Equalizer detector output; 
Input signal : 
absent 
present 


91DSSTV1602A-07 
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PIN DESCRIPTION (continued) 


Symbol Equi alent Circuit Descri pti | Standard | 
ivaien | ] iption 


Equalizer monitor output. 
Connect 75Q resistor 
between MON-GND. 
Observe using a 502 input 
oscilloscope at the 752 
coaxial cable. 


Serial data input selection 
High : Digital input DIX/DIY 
Low : Equalizer “ AIX/AIY 


Serial data digital differential 
input 


Selected when aa is High. 
L 


91DSSTV1602A-10 
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PIN DESCRIPTION (continued) 


: ">: 5 ee Standard 
Equivalent Circuit Description 


PLL error signal input : must 
be connected to ESO with 
the shortest distance 


91DSSTV1602A-11 


Serial data input activation 

High : Input disabled (VCO 

free running condition). 

Low : Input enabled. 

During switch-on phase, by 

temporarily hold High for 
ae quick start-up 


State changes at each TRS 
Sync word 
3FFH 000H 000H 

H 


L 
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PIN DESCRIPTION (continued) 


Description 


Serial data detection output. 
When there is an input 
signal at the input side 
selected through ADS, this 
pin goes High. 
At no signal, it goes Low. 

H 


L 
1.e. 
- present : High 
- absent : Low 


91DSSTV1602A-14 


Selects VCO frequency 
range 
H : High range 
140 to 270MHz 
: Low range 
i 00 to 145MHz 


L 


VEE 
91DSSTV1602A-15 


-5V supply 
I/O buffer, PLL 
equalizer 
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BLOCK DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 


Parameter 
Supply Voltage 


Input Voltage 


Output Current 
Operating Temperature 


Storage Temperature -50 to 125 ao 


RECOMMENDED OPERATING CONDITIONS 


Vee [Supply Voge 


Operating Temperature 0 To 65 
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ELECTRICAL CHARACTERISTICS (Vee = -5V, Ta = 25°C unless otherwise specified) 


[Symbst| Parameter ____|__TestGonditions [Test Girult| Min. [T¥p. | Max. | Unit 
poe ee 


DC CHARACTERISTICS 
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lee [SupslyCurent ——=S~C*~*~idBSSS*d Cg || TO] mA 
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Vou Output Voltage 


2) 

al 

© 
Cc 
x 
@O 
s 

! 

— 
oO 


L 
VoH 


< 
O 
2 


AC GHARACTERISTICS 


VCO Max. Oscillation Frequency 1 | RSE = "H" 30.0 a! 

fuin1 |VCO Min. Oscillation Frequency 1 | RSE ="H" Figures i; 4 

fuax2 | VCO Max. Oscillation Frequency 2 | RSE ="L" | ft | MHz | 
fuin2 |VCO Min. Oscillation Frequency 2. | RSE ="L" | (os 


fH f signal = 270MHz 277 | || MH | 
fLp1 fala | MHz | 
fye2 | PLL Pullin Ran f signal = 177MHz 

ge g 

RSE = "RH" 

fLp2 Figure 3 | MHz | 
fHP3 f signal = 143MHz 
f RSE = "H" . 
it PLL Generator Frequency 
fop2 RSE 


Frequency at 1/10 the value of signal frequency (Tested through Pin PCK). 


UU 
Us 
II 
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ns 
Og 
gs a 
|} OD 
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fMaxt 
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SWITCHING CHARACTERISTICS (Vee = -5V, Ta = 25°C unless otherwise specified) 


[fos |_| nsec 
Pins SX, SY Figures [| o7 | [nse 
[a5 [nsec 
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EQUALIZER (Veer = -5V, Ta = 25°C unless otherwise specified) 


Equalizer Max. Input Voltage Pins AIX, AlY 


Equalizer Max. Gain 


roast | [Vee 


Figure 3 


Input Capacity Pins AIX, freq = 100MHz 


Input Resistance Pins AIX, freq = 100MHz 


Figure 1: tr, tt, tc, ta Definition 


— te 
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SYN pin guaranteed operation range. 
SYNC pin and serial to parallel conversion operate 
normally within the frequency and ambient tem- 
perature ranges according to Figure 2. 

ial ; 
Normal use of the STV1602A is to convert serial 
data into parallel data. Output serial data is also 
available. However, when this output is used, the 
PLLis affected and in some instances, bit slip errors 
will be generated during long runs of 0 or 1. 
Serial output operation is checked (TRS can be 
detected from the output) but characteristics can- 
not be guaranteed. Moreover, simultaneous use of 
parallel and serial outputs is not advised due to 
higher power consumption. 
When both parallel and serial outputs are needed, 
use STV1601A to convert the parallel output to 
serial. 


Power saving in repeater mode 
Since the parallell output is not always required for 


a reclocked repeater, the chip has been designed 
such that the uncessary parallel logic circuit can be 
disabled by disconnecting Pin 8, one of Vees, from 
the power supply. With this arrangement the power 


<— t, (2 —»>=—— t, (2 ——> 


—» ty «at, rs 
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dissipation is reducible to about 45 percent of that 
of the fully functional mode. 

In practice, a test switch should be provided so that 
some parallel signals may be available during ad- 
justment procedures as shown in Figure 2. 


Figure 2: A Suggested Parallel Clock / Data 


Output Circuit 


ECL line drivers or 
ECLUTTL translators 


Veg (-5V) 
Power save SW 


91DSSTV1602A-19 


OMSON lle 


{ SGS-TH 
SFT CROELECTRONICS 


v8E 


Lc/Ol 


LS 


STINOWAIIATIOVUDIN 
NOSWOHL-S9S 


02-V209LALSSGIL6 


HP8180A 


Vee 5V 
10/16V 


(0) FREQUENCY MONITOR 
-5V 


eH 


1kQ 
Ld 


is Ho Ho HN] 


© PLLLOCK 
DETECTOR 


STVIG01A gy 


CHEE 


VCO RANGE SELECT 
A HIGH RANGE 


VCO FREQUENCY B LOW RANGE 
ADJUST 


ON AF FREQUENCY ADJUST 


INPUT SELECT 
A CABLE INPUT 
B DIGITALINPUT 


STV1389AQ 


SERIAL 
IN 


VCO RANGE SELECT 


10/16V 


O TRS DETECTOR 
SIGNAL 


O FREQENCY 
MONITOR 


STV1602A 


ata 


fhe 


sw3 
ON AF FREQUENCY ADJUST 


i ; 
RANGE SELECT 100K i 


VCO FREQUENCY Vre 


ADJUST 


10k82 E 01 
if ms 
5V 5V 


O TRS DETECTOR 
SIGNAL FREQENCY 


HP8182A 


SIGNAL. 
ANALYZER 


D.U.T. 


I] OFS stv 16028 


= 


© 
1QF w3 
asw [5] ON AF FREQUENCY ADJUST 
FV OPR 
2a} EG ee ES @ 
O 


P| eee 
iV 100Ki2 
le) 


10K la 01 
SV ie 


VCO FREQUENCY Vaz 
ADJUST 


¢ ainbig 


ajdwexy wesbeig ynouid jsa] 


VZO9LALS 


STV1602A 


Figure 4 
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DIY 


STV1602A GENERAL 


As shown in the overall block diagram on page 7, 

STV1602A is composed of the following functions : 

(1) Analog input as a primary input with automatic 
equalizer to meet the loss characteristics of 
coaxial cable 

(2) Digital input as a secondary input to receive 
the encoded signal from short distances 
within the same printed circuit board or the 
same equipment 

(3) Phase locked loop (PLL) variable oscillator 

(4) Reclocked serial output 

(5) Serial descrambler 

(6) SYNC detector 

(7) Deserializer 

(8) Parallel output buffer amplifiers 

(9) Three diagnostic signals : eye monitor, SYNC 

monitor and input data presence monitor 


A briaf explanation of each function is given in the 
following sections. 


1. Cable equalizer 

Transmission of high speed digital data by means 
of coaxial cable can greatly attenuate high fre- 
quency components. According to the cable length, 
received signals can widely differ from those sent; 
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in such conditions, clock extraction and data ident- 
ification could be difficult. 

The cable equalizer overcomes this problem. 

The IC performs up to 30dB (typical) equalization 
at 135MHz, typically 300m of high-grade coaxial 
cable. The equalization is automatically performed 
according to the coaxial cable length. 

The input signal can be delivered either through a 
transformer or through a capacitor. 

When the digital input is selected, the equalizer is 
disabled. 


Figure 11 : Equalizer Capacitor Coupling Input 
Circuit 
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Figure 12: Equalizer Transformer Input Circuit 
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MON Pin (31) 
Equalized signals can be observed at this pin by 
connecting an oscilloscope input (50Q). 


Figure 13 : Equalized Waveforms Monitoring 


502 coaxial cable 
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CX Pin (29) Equalizer detection output 

Connect a 10uF capacitor between this pin and 
GND. According to input signals, voltage changes 
from -2V to -2.4V can occur. 


Figure 14: An example of technique to improve 
the return-loss figure for the capaci- 
tor coupling input case 


Terminator 


( Xx Through-hole to a ground plane) 
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2. Digital input 

The serial data input can be used without the 
equalizer. 

DIX (Pin 33) and DIY (Pin 34) are differential inputs 
for ECL signals. 

From th€8e pins, input signals are differentially 
amplified, therefore with no input signals, the data 
detection signals could go High and erroneous 
data would be transferred to the parallel output. 
To avoid this, a voltage level conforming to ECL 
specifications must be applied between DIX and 
DIY pins. 

Also, while the analog input is in use, digital input 
must be kept "quiet" in order to avoid possible 
errors caused by cross-talk. This cross-talk prob- 
lem naturally gets most severe when the analog 
input cable length is close to the limit of the trans- 
mission capability. 


3. Serial input selection 

selection of the serial input is performed by ADS 
(Pin 32); when High the digital input is enabled; 
this input can be used for very short transmission 
lines. When Low, the equalizer input is enabled; 
this input must be used for long transmission lines. 


4. PLL 

In order to extract clock signals from the equalized 
serial data, itis processed to generate edge signals 
which are sent to the phase comparator. 

When the PLL is locked, the identifier clock (D - 
flipflop) will be in phase with the incoming clock. 
The identifier clock rises at the center of the data 
period for easy identification. 

The PLL detailed block diagram is shown in Fig- 
ure 16. 

ESI is the VCO control input (Pin 37). Normally, the 
phase comparator output ESO (Pin 1) is connected 
to ESI. 

Through FV (Pin 35) one can adjust the free run- 
ning frequency; when the FV Voltage is equal to 
Vee, the free running frequency is the lowest; the 
voltage adjustment can be performed by using a 
variable resistor connected between FV and VEE. 
RSE (Pin 22) selects the VCO frequency range; 
High : 140 to 270MHz, Low : 100 to 145MHz. 
When TN1 (Pin 6) is set High, input signals are 
disabled and the VCO free runs. The capacitor 
connected between TN1 and GND avoids mislock- 
ing problem when the power supply is switched on. 
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Figure 16: Serial Data Input and PLL 
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Descrambler = 
conversion 
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equalizer vy 
) 


DIX DIN ADS 


Data detection 

Serial data edges are detected and go through low 
pass filter. The processed signal is available at 
DPR (Pin 35). DPR goes High when an input signal 
is detected, otherwise it stays Low. 

The driving capability of this pin is weak. It is 
recommended to load it with a high impedance 
CMOS or equivalent. 


in icular heck_overall - 
mance 
Althrough the scrambling method employed in the 
proposed SMPTE standard effectively randomizes 
the incoming data and puts out a signal with a 
nearly uniform spectrum, there still exist some com- 
binations of codes that give somewhat unfriendly 
conditions to the transmission path in terms of low 
frequency component or of a long run without any 
transitions. 
As shown in Figure 17, it is known that if the code 
words 300, 198 (hex, 10-bit) are given alternately 
to the parallel input of the encoder, the largest 
amount of DC component (nearly one TV line 
period) can be produced at some place with a 
certain probability (Such a sequence is, however, 
destroyed when different data is input to the en- 
coder). 
Even with such signals, error-free reception is 
possible with the STV1602A if a proper implemen- 
tation is made (refer to section 12 for a recom- 
mended circuit). 
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Figure 17 


Input data * hex, 10-bit 300 | 198 | 300 | 198 | _ 
(hex, 8-bit) (Co) | (66) | (CO) | (66) 


Serial output when 1 bit 1 bit 
the worst sequence 
on DC component 

IS OCCurIng (case A) 


(case B) a | eee | eee 
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19 bits 


5. NRZI To NRZ conversion, descrambler 

Serial data delivered by the identifier is available in 
differential mode, SX (Pin 4) and SY (Pin 3). At the 
same time, to recover the original data, NRZI to 
NRZ conversion and descrambling are performed. 


Figure 18 : x° + x* + 1 Descrambler 
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6. Serial to parallel conversion 


After descrambling, serial data is sent to a 30-bit 
register to detect the sync word (TRS). When the 
sequence 111111111100000000000000000000 is 
detected, sync word detection signal is output, the 
counter which divides the clock frequency by 10 is 
initialized and data is converted to parallel (10-bit 


STV1602A 


word) to be output. 

Each time the sync word is detected, SYN (Pin 20) 
changes state as shown in Figure 20. 

As SYN driving capability is weak, the time relation 
with the parallel data is not constant. Parallel data 
processing using this signal is not possible. 


Figure 20 : TRS Insertion Example and the Indicated Condition Resulting from TRS Detection 


7. Phase relation ship between parallel data 
and parallel clock 

Parallel data and clock are output so that the rising 
edge of the parallel clock is located at the center of 
the parallel data. Both parallel data and clock (ECL 
single output) have DC levels depending on the 


TRS detection signal | | | | | 


(Either waveform possible) 
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temperature. In order to simplify the driving ampli- 
fier, a reference level (EVR) is available at Pin 21. 
PCX, Dn and EVR use pull down resistors (identical 
values). A peripheral circuit example is shown in 
Figure 22. Figure 23 shows a Circuit to disable the 
parallel clock output. 


Figure 21 : Phase Relation of Parallel Clock, Data and EVR Voltage Level 
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Figure 22: Parallel Clock Data Output Circuit 
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8. VCO temperature compensation and oscil- 
lation frequency adjustment. 

VCO oscillation frequency depends on the tem- 
perature as shown in Figures 26 and 27 "Repre- 
sentative characteristics example". Within the 
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normal range of operation, frequency increases 
with temperature. 

FV pin voltage remains almost constant regardless 
of temperature. 

Figure 24 shows an example of a temperature 
compensation circuit using a diode (transistor with 
C-B diode short-circuited) and a resistor between 
FV and Vee. 

PLL pull-in range (signal frequency 270, 177 and 
143MHz) are given by Figures 29, 30 and 31. 


9. VCO free running frequency adjustment 
VCO free running frequency adjustment is per- 
formed at room temperature. 

If TN1 is set High, VCO is free running. Wait for 5 
to 10 minutes after turning power supply ON (warm 
up time). 

While monitoring PCK (Pin 19) output, adjust the 
signal frequency (within +1%) with the variable 
resistor connected between FV and Vee. 


Figure 24 : VCO Temperature Compensation and 
Free Running Frequency Adjustment 
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REPRESENTATIVE CHARACTERISTICS EXAMPLE 


Figure 26 : VCO Oscillation Frequency versus Figure 27 : VCO Oscillation Frequency versus 
FV Pin Voltage FV Pin Voltage 
RSE: "H 45°C 25°C 
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VCO oscillation frequency (MHz) 
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91DSSTV1602A-43 91DSSTV1602A-44 
Figure 28 : An example of equalizer charac- Figure 29: Pull-in Range and Free Run Fre- 
teristics using 5C - 2V coaxial cable quency (270Mb/s) 
with respect to the gain for 0.5meter 
20 
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Figure 30: Pull-in Range and Free Run Fre- Figure 31: Pull-in Range and Free Run Fre- 
quency (17/7Mb/s) quency (143Mb/s) 
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PACKAGE MECHANICAL DATA 
37 PINS - CERAMIC PGA 


Dimensions In mm 


254 +05 


Seating plane 
1.15 + 0.15 


§ = 2286 +025 
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PAL LUMA-CHROMA & DEFLECTION PROCESSOR 


ADVANCE DATA 


= ONE RGB AND FB INPUT 

#DC-CONTROLLED BRIGHTNESS,  CON- 
TRAST AND SATURATION 

=» CERAMIC 500kHz VCO FOR LINE DEFLEC- 
TION 

= PHASE-LOCKED REFERENCE OSCILLATOR 
USING A STANDARD 4.43MHz QUARTZ 

=» NO LINE AND FRAME OSCILLATOR ADJUST- 
MENTS REQUIRED 

» OSD CAPABILITY ON OUTPUTS 

# VIDEO IDENTIFICATION GENERATOR 


» FEW EXTERNAL COMPONENTS SKRINK DIP30 
(plastic package) 
DESCRIPTION ORDER CODE : STV2100 


The STV2100 is a PAL chroma decoder, video and 
H/V deflection processor for CTV. 

Used with the TDA8213, this IC permits a complete 
low cost solution with external output stages. 


PIN CONNECTIONS 


GREEN CLAMP CAPACITOR SUPPLY VOLTAGE INPUT 
GREEN INPUT GREEN OUTPUT 
HORIZONTAL VCC RED INPUT 
BLUE OUTPUT RED CLAMP CAPACITOR 
BLUE INPUT RED OUTPUT 
BLUE CLAMP CAPACITOR BRIGHTNESS CONTROL 
LUMINANCE SIGNAL INPUT FAST BLANKING INPUT 
SCANNING LOOP FILTER CHROMA LOOP FILTER 
SCANNING XTAL CHROMA XTAL 


COMPOSITE VIDEO SIGNAL KILLER CAPACITOR 


LINE FLYBACK INPUT ACC CONTROL CAPACITOR 
VERTICAL OUTPUT CHROMA INPUT 
HORIZONTAL OUTPUT SATURATION CONTROL 
CONTRAST CONTROL CHROMA OUTPUT 
DELAY CHROMA INPUT GROUND 


91DSSTV2100-01 
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This is advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice 
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BLOCK DIAGRAM 
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0 31 min +—~—— __ Stand-off 
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28 45 max 
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DIGITAL VIDEO FILTERING AND DEMATRIXING 


PRELIMINARY DATA 


=» DIGITAL RESTITUTION OF R,G,B PRIMARY 
COMPONENTS FROM DIGITAL INPUTS Y 
(LUMINANCE) AND CR, CB (CHROMINANCE) 
THROUGH FILTERING AND DEMATRIXING. 

=» TWO 8-BIT INPUT CHANNELS: 
- Y signal at 13.5 Msamples/sec 
e multiplexed CR, CB signal at 

13.5 Msamples/sec 

# OVERSAMPLING DIGITAL FILTERING TECH- 
NIQUE WITH A FIXED RESPONSE CURVE 
FOR Y, AND FOUR SELECTABLE RESPONSE 
CURVES FOR CR, CB. 

= DIGITAL DEMATRIXING OPERATOR 

=» THREE-STATE BUFFERS ON R,G,B OUPUTS 

=» CMOS TECHNOLOGY 

# SINGLE 5 VOLTS POWER SUPPLY 


DESCRIPTION 


This circuit associated with a triple Digital-to-Ana- 
log converter is dedicated to the restitution of pri- 
mary components R,G,B of a digital video 
processing system according to 601 CCIR 
recommandations. 


PIN CONNECTIONS 


PACKAGE 
PLCC52 


The STV3300 is also suitable for other TV stand- 
ards and for still picture applications. Due to the 
implementation of oversampling technique, com- 
plex analog filters are eliminated and the restitution 
module is greatly simplified. 


STV3300 


July 1990 


V90STV3300-01 
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BLOCK DIAGRAM 


STV3300. 


DEMATRIXING 
UNIT 


FILTER SELECT 
(AO - A1) 
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Power supply 


Output Enable: This TTL input controls the output buffers; OEN = 1, ouput are in three 
state: OEN = 0, ouputs are valid 


3:10 R7:RO 8-bit TTL outputs for R channel. R7 is the MSB, RO is the LSB 
4 SYNC This TTL input synchronizes the multiplexing of the CR,CB signals on the C inputs. 
SYNC must be low when CB !s active, every four CLK periods. 


PIN DESCRIPTION 


Clock TTL input. Data inputs on Y and C channels are sampled on the falling edge of 
CLK signal 
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DEVICE DESCRIPTION 


The STV3300 is basicaly constituted of two differ- 
ent paris; a filtering stage and a dematrixing stage. 


Luminance filter 

The luminance filter oversamples the Y input signal 
by a factor of 2, ( filter output frequency is 27 
Msamples/sec. ), and reduces duplicated spectrum 
introduced by digitization. It is a 19th order finite 
response filter which includes the compensation of 
the Sinx/x attenuation of the digital to analog con- 
version. Figure 1 shows the luminance filter re- 
sponse curve. 


Chrominance filter 

The chrominance filter oversamples CR, CB input 
signals by a factor of 4, 

(filter output frequency is 27 Msamples/sec). Two 
filters are implemented in series, each of them 
oversamples by a factor of 2. The first filter stage 
allows four different filter selections via two dedi- 
cated pins. 


Those filters provide different cutoff frequencies 
(from 1 MHz to 1.8 MHz). Figure 2 shows the 
chrominance filter response curves and the follow- 
ing table the mode selection on the two external 
pins, AO and Ai. 


SUMMARY OF CONTROL SIGNALS 


Symbol 


Chrominance filter selection 


Frame delay selection 


Output enable 


raion [| een 

ef me 
period versus the input signal 

po | ouatbutesa ace 


STV3300 


Dematrixing unit 

The dematrixing unit operates at 27 Msamples/sec 
using the following equations according to the 601 
CCIR recommandations: 

R=Y + 1.370 -(CR-0.5 ) 

G = Y - 0.698 - ( CR-0.5 ) - 0.336 - ( CB-05 ) 
B=Y+1.730-(CB-0.5) 


In addition to the filtering and dematrixing functions 
two other features are provided : 

- An additionnal 27 MHz period can be inserted in 
the ouput path in order to reproduce the quincunx 
acquisation principle. This consists in delaying a 
frame of one 27 MHz period. The external signal 
DLY controls this operation. 

- Output three-state buffers are implemented to 
provide multiplexing with external signal without 
external switches. The OEN signal controls this 
function. 
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Figure 1 : Luminance response curve (fctk = 27MHz) 
GB 5 
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Figure 2 : Chrominance response curves (fcLk = 27MHz) 
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ELECTRICAL CHARACTERISTICS 


Storage Temperature Range 


DC ELECTRICAL CHARACTERISTICSS 
Vss = OV, Vpop = +5V +/- 10 %, Temperature = +70°C 


ee 
v 


| Supply Current(Cioan=50PF) | T1000 S| mA 
Power Dissipation (@27 MHz) | | 300 || ~s500 
OI BVEL el ee oe ee ee 
ane i Se 
Source(Vour = OV) ae ee ee ee 
Lowlevelhoan=6.4mA) | | | | 
iki sek | High level(lkoan =-400HA) | 27 | | 
Input Capacitance 


AC ELECTRICAL CHARACTERISTICS 
Vsg = OV, Vop = +5V + 10%, Temperature = +70°C, CLoap = 50pF 


Output Propagation Delay from CLK Falling Edge 

| tr | OuputRiseTimefromo4to4sv | TS 

| tf | Output Fall Timefrom4.stoosv = | | Ts 
eis ne TAGER a) Sa D 
thal Ce ee 
Output Disable Time from OEN ap 
| tsuzy | SYNCSeupTime = ==—— ss CT CC sss 
Tthdsy | SYNCHoldTime —s~=“*~*é‘—SCSC*‘dRSCSC“‘#$NSN UU$N. |__| 
[tok | ClockCycle Time a — “ C~—“‘(LH«éC OCT Ts 
P teh | ClockHigh Pusewiaths SS SC~—<~rSC‘iSCSGSSCdTSSSC*dSSCs 
| tcl | ClockLowPulsewidth = | || ts 
| tsuda | InputDataSetupTime = | Cts 


| thdda | inputDataHoldTime | | ts 


5/8 
Ky SGS THOMSON ie 


STV3300 


TIMING WAVEFORMS 


V90STV3300-05 


Note : AC load on each output. 
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TIMING DIAGRAMS 
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TIMING DIAGRAMS (continued) 
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PACKAGE MECHANICAL DATA 
92 PINS - PLASTIC PLCC 


PLCC52 


oF 


aoe DIMENSIONS (mm) | DIMENSIONS(mm) | | DIMENSIONS(mm) | 

min | tye | Mae pmin [tye | Max 
ex [| me fe | ae 
ve ae ae eS 
eT le 
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Le 
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a 


8/8 
rs 57, seacmioNson 


kys Sere STV5343 


COMPUTER-CONTROLLED TELETEXT DECODER 
WITH UP TO 64 KBYTES RAM ADDRESSING CAPABILITY 


»FULLY COMPATIBLE WITH  SDA5243 
TELETEXT CONTROLLER 

» UP TO 32K x 8 BIT STATIC / PSEUDO-STATIC 
RAM OR 2 x (64K x 4) DRAM DIRECT INTER- 
FACE 

» 6(0Hz RECOGNITION AND INSERTION WITH- 
OUT ADDITIONAL HARDWARE 

= MASTER OR SLAVE MODE FOR HORIZON- 
TAL AND VERTICAL SYNCHRONIZATION 

» VIDEO SIGNAL QUALITY STATUS BIT 

= PROGRAMMABLE RAM CONTROL SIGNAL 
(CE, WE) 

= FLEXIBLE CAPABILITIES FOR MANAGE- 
MENT AND REFRESH OF ACQUISITION AND 
DISPLAY MEMORY 

= ON-CHIP MASK PROGRAMMABLE ROM 
CHARACTER GENERATOR 

» AUTOMATIC SELECTION OF UP TO SEVEN (Plastic Package) 
NATIONAL LANGUAGES 

= MICROPROCESSOR CONTROL VIA AN [°C 
BUS 

= SINGLE + 5V SUPPLY VOLTAGE 


ORDER CODE : STV5343 


DESCRIPTION 


The STV5343 integrated circuit is a computer-con- 
trolled teletext decoder with high RAM addressing 
capability (up to 64Kbytes) upward software com- 
patible with the SDA5243 device. 

It is designed to operate in conjunction with the 
SAA5231 integrated circuit which extracts the 
teletext information embedded in a composite SHRINK DIP42 
video signal. (Plastic Package) 
A complete system also comprises a microproces- 
sor controlling the STV5343 via a 2-wire serial bus. 
An on-chip ROM memory contains the character 
sets. The STV5343 performs automatic selection 
of one of up to Seven natural languages making the 
system suitable for the display of text in English, 
German, Swedish, French, Italian and Spanish. 
Data bytes may be decoded in either 7-Bit plus 
parity or in full 8-Bit formats. The chip set also 
supports facilities for reception and display of 
higher-level protocol data. 


ORDER CODE : STV5343S 
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PIN CONNECTIONS 


SHRINK DIP42 


_ 


A13 
A10/CAS 
AQ 
A8/RAS 
A7 

AG 

AS 

A4 

A3 


A10/CAS VDD 
AQ A14 


—s 


Ait 
A12/MC 
OE 

WE 

TTD 

TTC 
ODD/EVEN A3 
F6 A2 

vcs Al 

SAND AO 
TCS/SCS =i, Dez 
D6 
D5 
D4 
D3 


A8/RAS Alt 
A7 A12/MC 


A6 OE 
A5 WE 


TTD 
TIC 
ODD/EVEN 
F6 A2 

vcs Al 

SAND AO 
TCS/SCS D7 
D6 
D5 
D4 


A4 


oO on Dom nO FF WD ND 
Oo On Do oa FR WO DY 


COR/CE D3 
BLAN D2 
D1 


90DSSTV5343-01 90DSSTV5343-02 


PIN DESCRIPTION 


A10, A11, Ai2 Chapter address Address selection outputs for 1 of 8 chapters each of 1 kBytes 
for SRAM / PSRAM. 

A13, A14 Group address Address selection outputs for 1 of 4 groups each of 8 chapters 
for SRAM / PSRAM. 


Output enable Active-low RAM output enable control signal. 

WE Write enable Active-low RAM write enable control signal. It supports 
write-cycles interleaved with read-cycles. 

TTD Teletext data input An A.C. coupled teletext data input supplied by the SAA5231 
chip is latched to Vss between 4 and 8us after each TV line. 

TTC Teletext clock input A 6.9375MHz clock signal, supplied by the SAA5231 chip, is 
internally A.C. coupled, clamped and buffered. 

ODD / EVEN Interlaced mode state output High for even numbered and low for odd-numbered frames. 
The value is valid 2us before the end of lines 311 and 624. 
F6 Character display clock signal | The 6MHz clock signal, supplied by the SAA5231 chip is 

internally A.C. coupled, clamped and buffered. 
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PIN DESCRIPTION (continued) 


Video composite Active high VCS input 
synchronization input signal 


SAND Sandcastle Three level output pulse to the SAA5231 device. Phase lock, 


blanking signal, and color burst components are contained in 
TCS/SCS Input / output composite 


this signal. 
synchronization signal 


VCS 
Scan composite input signal (SCS) for the display 
synchronization or Text composite sync. (TCS) output signal to 
the SAA5231. Both signals are active low. 
RGB 
OR* 


Red, green, blue Character and background color active-high open-drain outputs. 
C Contrast reduction Open-drain active-low output supporting optimal display of 
characters in "mixed mode" operation. 
Blanking signal output Open-drain active high output for TV-image blanking in normal 
and mixed-mode operation. 
Foreground output Open-drain active-high output with foreground information. Can 
be used for printer command 


Serial clock Microprocessor clock input via serial bus. 


Serial data input / output Open-drain microprocessor serial data input/output via serial 
bus. 


DO - D7 Parallel data input / output Eight tri-state input/output for data read/write from/to external 
RAM 


BLAN 
Y * 

SCL 

SDA 

Vss 

AO - AQ Address signals Ten addresses output pins for accessing to individual Bytes of a 
DRAM (only AO - A7) 
plex 


1 KByte chapter stored in an external SRAM / PSRAM and 
Address multiplying control Address multiplexing control for dynamic RAM - Active low. 
Chip enable Chip enable for 32K x 8 pseudostatic RAM - Active low. 
RAS, CAS Address control Address control for 64K dynamic RAM - Active low. 


* 42SDIP only. 
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SOINOULIATTIOVDIN 


NOSWOHI-sos SAY 


REGISTER O 


DECODER 


ACQUISITION 
LINE COUNTER 
meme iT 
12¢ 5 
INTERFACE SYNC 
CBB 
3 LEVEL 


OUTPUT 
BUFFER 


ReosteR 118 SIGNAL 


SER/PAR 


CONVERTION CHARACTER ROM 
AND DATA ADDRESS 
RESYNCHRO. DECODING a aaa i | 
ROW ADD 
AND SEO Red DECODER a eg 
DECODER EN LAT. | ROMLINE 


CONTROL 
CHARACTER 
DECODER 


ROW 
ADDRESS : PAGE 
GENERAT ATTRIBUTE 


LATCHES 
DISPLAY 
CONTROL 
CIRCUITS 
ADDRESS 


MAPPING early 
GENERATOR 


€0-EVESALSSG06 


WVYSVIC HOO 18 
EvesALs 
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ABSOLUTE MAXIMUM RATINGS 


Vop Power Supply Range -0.3 to + 7.5 


INPUT VOLTAGE RANGE 
V; VCS, SDA, SCL, DO - D7 -0.3 to + 7.5 V 
TTD, F6, TCS/ SCS, TTC -0.3 to + 10 V 
OUTPUT VOLTAGE RANGE 


SAND, AO - A14, OE, WE, DO - D7, ODD / EVEN, R, G, -0.3 to + 7.5 
B, BLAN, COR/CE, Y 
TCS/SCS -0.3 to + 10 V 


Storage Temperature Range ~ - 20 to + 125 26 
Operating Ambient Temperature Range -20 to + 7/0 


ELECTRICAL CHARACTERISTICS 
Vpp = 5V, Vss = OV, Ta = - 20 to + 70 °C 


[-simoo | ——~—sParameter—=SSS~*dtCin “|| oe [ Un 
a 


INPUTS 


’ 


Cext Ext. Coupling Capacitor 
Viwp-p) Input Voltage p-p 


o1 
| 


TTD 


- 2 
tr, te Input Rise / Fall Times 10 
tos Input Set-up Time 40 
tbH Input Hold Time 40 
C 


=) 
i?) 


NO 


> 


hw) Input Leakage Current (V; = 0 to 10V) 
Input capacitance 


TTC, F6 


AC Input Voltage TTC j 
fre F6 Clock Frequency 4 


Nt) Input Leakage Current (VI = 0 to10 V) 
C; Input Capacitance 


aa 


+10 


o;|— 
po} oo 


6.9375 


= 
aL 
N 


M 


N 


[ee] 


De) 
comm 
n1| > 


5/34 
Ky, SEScteomase 
411 


STV5343 


ELECTRICAL CHARACTERISTICS (continued) 
Vop = 5V, Vss = OV, Ta = - 20 to + 70 °C 


INPUTS 


Input Voltage : 
Vit e Low Level 
Vin e High Level 
Input Rise / Fall Times 
Input Leakage Current (VI = 5.5V) 


Input Capacitance 


SCL 


Input Voltage : 
Vit e Low Level 
Vin @ High Level 


INPUT/OUTPUTS 
Input Voltage : 
e Low Level 


TCS(output), SCS (input) 
ViL 
ViH @ High Level 


Input Rise / Fall Times / a 
+ ley Input Leakage Current (Vi = 0 to10V and output in high 
impedance state) 


uo 
“NI =~!1o0!|o 
c 
> 


V 
1.5 
Input Capacitance 


Output Voltage : V 
VoL e@ Low Level lo. = 0.4mA 0 0.4 
Vou @ High Level -lon = 0.2mA 2.4 Vop 
lon = 0.1MA 2.4 55 


Output Rise / Fall Times between 0.6V and 2.2V aw 


SDA 


om | a 
oO 

sa 

T 

aa 


Input Voltage : 
ViL e Low Level 
Vin @ High Level 


input Rise / Fall Times = 4 
ie) Input Leakage Current 
(VI = 5.5V with output off) 
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ELECTRICAL CHARACTERISTICS (continued) 
Vpp = 5V, Vss = OV, Ta = - 20 to + 70 °C 


INPUT/OUTPUTS 


SDA (continued) 


DO-D7 


Input Voltage : 
Vit e Low Level 
Vi e High Level 


+ Iyy Input Leakage Current (VI = 0 to 5.5V and output in high 
impedance state) 


Input Capacitance 


C 
Output Voltage : 
VoL e Low Level (lot = 1.6mA) 
Vou @ High Level (-lon = 0.2mA) 
Output Rise / Fall Times between 0.6V and 2.2V 
C; 


oor i Load Capacitance 


OUTPUTS 


AQ-A14, OE, WE , RAS, CAS, CE 


Output Voltage : V 
VoL e Low Level (lot = 1.6mA) 0 0.4 
Vou e High Level (-lon = 0.2mA) 2.4 Vop 
Output Rise / Fall Times between 0.6V and 2.2V Pe. el BO. ene: dl 


ODD/EVEN 


Output Voltage : 
VoL @ Low Level (lot = 0.4mA) 
Vou @ High Level (-lon = 0.2mA) 


Output Rise / Fall Times between 0.6V and 2.2V aa ses 


SAND 


Output Voltage : 


VoL @ Low Level (lot = 0.2mA) 
Vol e Middle Level (lo. = + 10 pA) 
Vou @ High Level (lon = 0/- 101A) 


Output Rise Time : 
@ Vor to Voi from 0.4 to 1.1V 
@ Voi to Vou from 2.9 to 4.0V 


Output Fall Time Von to Voi from 4.0 to 0.4V 


tr1 
te 
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ELECTRICAL CHARACTERISTICS (continued) 
Vpp = 5V, Vss = OV, Ta = - 20 to + 70 °C 


OUTPUTS 


SAND (continued) 


| toad capacitance | 
_RG.B.CORBLANY -(Opencrainoutputs) 


R, G, B, COR, BLAN, Y - (Open drain outputs) 


Low Level Output Voltage : 
elo. = 2mA 
elo. = 5mA 


Pull-up Voltage (with R = 1kQ to 5V) 
Output Fall Time from 4.5 to 1.5V (with R = 1kQ to 5V) 


Skew Delay on Falling Edges (at 3V with R = 1kQ 
connected to 5V) 


Load Capacitance 


Output Leakage Current (Vpu = 0 to 6V output off) 


TIMING 


SERIAL BUS (referred to Vin = 3V, Vit = 1.5V) 


Clock : us 
tLow e Low Period 4 
tHIGH e@ High Period 4 
tsu , Gat Data Set-up Time 250 
tuo, dat | Data Hold Time 170 a 
| teur | Start Set-up Time | Start Setup Time FollowingaStoep = a Stop “seesaw 


En /BSieteoseee PE 
Sus STA Start Set-up Time Following Clock Low to High Transition us 
STATIC MEMORY INTERFACE (referred to Vit = 1.5V) 
er [owetme SC~dSCSC‘dSC de 
[oe _| AtessChaneotoGEtow —SSSC*sY=CiY | 
Address Active Time | 450 | 500 | - | ns | 
toew OE Pulse Duration | aa | - | - | ns | 
acc | Assess Tmetrom OEteDaiavais || | 
er [bas eather Enna [a 
we | aatesschargeioWEtw | | fe 
eT 18 DE WE A 
20 
| 25 


taDDR 


Data Hold Time from WE High 
twa Write Recovery Time 
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ELECTRICAL CHARACTERISTICS (continued) 
Vpp = 5V, Vss = OV, Ta =- 20 to + 70 °C 


ee 


TIMING (continued) 


we [Readcyeetme —SSC=~iSC TCC 
[use| Adetess Set uptime ——SCSC~=~“‘*‘“~*~“~*~rSCY 
[two | AddessHolgtme ——=—SCS*~=~*~“~*~“~*~*~rSC OY 
0 
tess | AovesTineiromESSSC~“~*~*~“‘~*~*~sSCSSC*SC sate 
a 
PSEUDOSTATIC RAM MEMORY INTERFACE - Write 
Te [Wits cycles SS*d add 
i 
use| Adress SetupTine —=SC~=~“*‘“*~“‘~*~*~rSC SY 
Tine | Ades HowTime ——=~S=~*=~“‘“‘*~‘“‘~*tC OSS 
tox | OE Setuptme ——SSC~=“*‘“*“‘“‘*S*rSCSCSSSCS id 
[tose | Data Setup ting ———SSCSCSCSCSCSC~Ss 0s 
oan | Data Hold TinetoWEHigh———SCSCSC~=~“~*~“‘~*~—rC‘aSSSd 
DYNAMIC RAM MEMORY INTERFACE - Read 
te [Reaacyetm —SS~=<~*rtSCi dd 
[is | RAS Puse wien SSCS ato 
use| Row Adress SetupTme(A0-A—~SCSC~“~“‘“itCS Ye 
taco | Gaur Aaress Setup TmeAt-A7)—=SS*YC || 
[theo | Delay Tie, RASIowio Siow ————SSCSC~—C S| ne 
texc | Aoves Time iromCAS——SSSSSCS~—C tO |e 
“cew | OEPuse win ———SSSCS*~<“S~*~‘“~*~S*~s eo 
DYNAMIC RAM MEMORY INTERFACE - Write 
[ie [Wie Cems —SSSSC~—SC Ed 
[ss | RAS Puse wath ———SSCSC~S~S~S~S~SCi 
ts” | Row Adsress SetupTime ——~=S~C~C~“‘“‘“~*S*sC 
[tise | Column Address Setup me ——~SCS~S~sSCO | 
thao | Delay Tie, RAS IowtoGaSiow ———~=S~S~S*~CSCSC*d;Ct | 
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F6, TTC, TTD INPUT INTERNAL CONNECTIONS 


character disploy clock input 
t 


° 
timing chain 


50% 
duty cycle 


teletext clock input level 


to 
data acquisition circuit 


teletext clock input 
to 
data acquisition circuit 


shaded regions equal in area 
clamping pulses from timing circuit 
from time 4yus to Bus of each 
television line to maintain correct 
dc level following external ac coupling 


(a) -F6 TTC, TTD Input Circuitry 


(b) - Input Waveform Parameters SO0DSSTV5343-04 


TELETEXT DATA INPUT TIMING 


40ns min 40ns mi 80ns mox 80ns min 


/ / / 


data may change data may change data may change 


Data Stable : 1if=2V , Oif<s0.8V 90DSSTV5343-05 


SYNCHRONIZATION TIMING 


all timings in ws 


90DSSTV5343-06 
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COMPOSITE SYNC. WAVEFORMS 


H I 1 l 
27 33 32 59 33 64 


all timings in ws 


= 
dina Rae | | | | t fo 


621 622 62 3 624 625 
(308) (309) (310) (311) (312) 


TCS 
(interlaced) 


308 309 
90DSSTV5343-07 
The number positions indicate the endoflines ——__ 
The Teletext composite synchronization signal (TCS), whether interlacing is present or not, comprises three components. 
a) The line-synchronization pulses (LSP) 
b) the equalisation pulses (EP) 
c) the frame-synchronization pulses (BP). 


The timing reference is specified by the descending edge of the signal LSP, with a tolerance spread of + 100 ns. 


DISPLAY OUTPUT TIMING 


Horizontal direction (line) 
Vertical direction (frame) 


= 40us a 
8 om | display period | 


| | i] 
) 16 67 56 67 
(a) LINE RATE all timings in us 


- lines 42 to 291 inclusive(and 355 to 604 inclusive interlaced) 7 
R a Y display period 


| I ! 1 
0 41 291 312 


(b) FIELD RATE line numbers 


(1) - Also BLAN in character and box blanking 90DSSTV5343-08 
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SERIAL BUS TIMING 


Vin = 3V, Vit=1.5V 90DSSTV5343-09 


STATIC RAM MEMORY INTERFACE TIMING 


A) READ 


ADDRESS 
AO - A14 


tacc tbH 


B) WRITE 


ADDRESS 
AO - A14 


we Valid data 


91DSSTV5343-10 
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PSEUDO SRAM MEMORY INTERFACE TIMING 


A) READ 


ADDRESS _° 


top 


Data valid 
from PSRAM 


B) WRITE 


ADDRESS 


Data valid from STV5343 


91DSSTV5343-11 
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DYNAMIC RAM MEMORY INTERFACE TIMING 


A) READ 


ADDRESS 


Data valid 
from DRAM 


B) WRITE 


RAS 


ADDRESS 


wai—— tps 


Data valid from DRAM 


91DSSTV5343-12 
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Lov 
VE/Sk 


SAA5231 STV5343 
DATA SLICER VIDEOTEXT CONTROLLER 


Sync. 6MHz 6MHz 


Teletext 
Data 


and 
Phase 15.625kHz Signal 
elock rrr Quality [4 ENABLE 
Separator Detector ACQUISITION 
Video SYSTEM 
nee CLOCK 


Vertical me ACQUISITION 


Sync. FIELD SYNC. 
Integrator 


: DISPLAY 
Composite FIELD SYNC. 
Sync. 


Switch in this position AG Generator 


Vo ge 12C-Register 1 
Sensor TCSON Mode 
(D2=1) (D1/D0) 


1.2kQ 
[ead 


Sync. Output 


EL-EVESALSSGI6 


AGOW NOILVZINOYHONAS YALSVIN 


EvESALS 


cov 
ve/9l 


ky 


SONOULITTIONIIO 
NOSINOHL-S5S 


C 


STV5343 
2 VIDEOTEXT CONTROLLER 


6MHz 6MHz 
Oscillator =o ps6 | 


15.625kHz Signal 


Videotext 
Data 


and 
Phase 


INTERNAL 
CLOCK 
Sync. FIELD 
Integrator SYNC. 


Video 
Composite 
Sync. 


Clock Qualit 
y 
sepantor | | | 0 LE oa jes ACQUISITION 


Composite 
TCS Composite 
- Sync: Outputs Sue DISPLAY 


Determines F6 and line sync. ule Generator FIELD SYNC. 


DISABLE [TCS OFF EXT-SYNC 
D2=0)  (D1=D0=1 


DATA SLICER 


SAA5231 I°C - Register 1, Bit D2=0 to disable TCS output buffer 
and D1=D0=1 to enable external sync. 
Not connected for Acquisition only works when external sync. signal is 
External synchronization phase synchronous with CBVS input. 
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MEMORY INTERFACE DIAGRAM WITH STV5343 (40-pin DIP package) 
Figure 1a : 32-page Application with SRAM or PSRAM 


Qhaoa <A WZ 


3 


40DIP 


32K 
STATIC RAM 


91DSSTV5343-15 


S_8_ 8 82 88 28 8 98 mil 


ADDRESS 


ne 


‘an ee ee ee 


=e, 
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MEMORY INTERFACE DIAGRAM WITH STV5343 (42-pin SDIP package) 
Figure 2a : 32-page Application with SRAM or PSRAM 


kB 
| al 


x 32Kx8 
S/P STATIC 


tL 
= 
m 


ADDRESS 


Pet bt et tad 
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42SDIP 


DATA 
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6L-EvESALSSGIE 


{= 


15pF 


7-36 £2 13 875MHz 
O 


19] 11] 


Pe el 


BCS58B H12V gone 1kQ 


ye 156] in tpt [zon rope 100 al oan 


MK4832 
32K x 8 SRAM 


ale 30) 
a 
3 3k 
150pF inatag oe 
3 3ké 


A7KS2 


< ae 3 3ki 
Bere 
ee 1N4148 = 

= ie 


47K2 


C548B 


- - BC548B 
ISOPF 1n414g S eoeae 
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150PF 1N4148 ee ae, 

1 5kQ 
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APPLICATION NOTES 
ORGANIZATION OF A PAGE-MEMORY 


The organization of a page-memory is shown 
below. In contrast with the first generation of 
Teletext Decoders the new CCT (Computer Con- 
trolled Teletext) chip provides a display format of 
25 rows of 40 characters per row. 

Row number twenty-four is used by the micropro- 
cessor for the display of information. 

Row zero contains the page header. 

The organization is as follows : 

The first seven characters (0 - 6) are used for 
messages regarding the operational status. 

The eighth character is an alphanumeric control 
character either "white" or "green" defining the 


PAGE MEMORY ORGANISATION 


Fixed characters written 
by CCT hardware 
Alphanumerics white for 


l 
7 Status Normal, green on search 


Characters 


| 
1 


7 fal 24 


24 characters from page header 
rolling on page search 


"search" status of the page. When it is "white" the 
operational state is normal and the header appears 
white ; when it is "green" the operational state 
corresponds to "search mode" and the header 
appears green. The following twenty-four charac- 
ters give the header of the requested page when 
the system is in search mode. The last eight char- 
acters display the time of day. 

Row twenty-five comprises ten bytes of control 
data concerning the received page (see Table 1) 
and fourteen free bytes which can be used by the 
microprocessor. 


8 scrolling 
time characters 


| 
! 


8 


wer 


“ Seong 


yf 4k & & oy eS 
WAU) wasps 2) 


og a 
eg, 


% . > & 
spel 


this row always free for status 


| | 


10 bytes for received 
page information 


20/34 


14 bytes free 
for use by pC 
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REGISTER FUNCTIONS 


= 


SEL 11B (DO) Selection of register 11B (DO = 1) or 11A (DO = 0) 
CE ON (D1) Selection of signal output . a 16 (17 in 42SDIP) : 


RO R11 adressing CE (D1 = 1) or COR (D1 = 
Address and pin functions 
00H control 


0) or grounded (D2 = 1) 
EOE (D3) D3=1 OE=1,D3=0 OE active 


D4=1 WE=1,D4=0 WE active 


312/313 line MIX - mode with interlace 
312/313 line TEXT - mode without interlace 
312/313 line Terminal mode without interlace 
External synchronization TCS/SCS is an input 


EVEN OFF (D2) Control of ODD/EVEN pin : = signal output (D2 = 


TCS ON (D2) This bit determines the character display 


synchronization mode. Teletext composite 


R1 synchronism (TCS ON = 1) or direct broadcast 
Address OF hi eee synchronism (TCS ON = 0). 
01H controls 


DEW / FULLFIELD Selection of field flyback mode or full channel mode 


(D3) (D3 = 1) for recovering of Teletext data. 
GHOST ROW Selection of ghost row mode (D4 = 1) 
ENABLE (D4) 
ACQUISITION Control of acquisition operation (D5 = 0 enables 
ON / OFF (D5) acquisition) 


7 bits + parity or 8 Selection of received data format either 7 bits with 
bits without parity (D6) | parity (D6 = 0) or 8 bits without parity (D6 = 1). 


SCO, SC1, SC2 Address the first column of the on chip page request 
(DO, D1, D2) RAM to be written. 
R2 Addressing Test bit equal to "0" in the normal working mode. 
Addres information for 
: | AO, A1 ba D5) Address a group of four consecutive pages currently 
02H a page request 
used for data acquisition; 
A2 Address of one of the two groups of four pages for 
acquisition in normal mode. 


R3 Data relative to PRDO - PRD4 Written data in the page request RAM, starting with 
Address the requested (DO - D4) the columns addressed by SC0,SC1,SC2. 
03H page (see Table 3) 


R4 Selection of one These 6 bits correspond to the logical states of the 6 
Address of eight pages to address lines (A10, ... A15) during memory read 
04H display cycles. 


PON (DO, D1) Picture on (IN: DO, OUT: D1) 
ae Display control for TEXT (D2, D3) Text on (IN: D2, OUT: D3) 
05H normal operation COR (D4, D5) Contrast reduction on (IN: D4, OUT: D5) 
BKGND (D6, D7) Background colour on (IN: D6, OUT: D7) 
IN / OUT Enable inside/outside the box 


R6 Display contro! for See R5 see R5 
Address news-flash 
06H subtitle generation 
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REGISTER FUNCTIONS (continued) 
Register [Function | Bite) (| —~—~S~«é epi 


R7 BOX ON 0, 1-23,24 The "boxing" function is enabled on row 0,1-23 and 24 
DO, D1, D2 DO, D1 and D2 
Address Display mode ( 0, ’ ) by and set to one 


07H STATUS ROW The 25th row is displayed before the "Main text Area" 
BTM / TOP (D7) (lines 0-23) or after (D7 = 0). 


Active chapter address (R8), active row address (RQ), active column address ( (F110). 
Data contained in ian = (written) from (to) memory by microprocessor via I°C. 


VCS ON (D0) Good VCS quality signal detected (DO = 1) or 
disturbance (DO = 0) 
Status 
60Hz (D7) VCS received with 60Hz frequency (D7 = 1) or 50Hz 
(D7 = 0). Valid only when if good Vcs (DO = 1) 
A3, A4, A5 Address one of up to 8 groups of 8 pages currently used 
(DO, D1, D2) for acquisition 


R8 to R11A 
Address 
08H to OBH* 


R11B 
Address 
OBH* 


Ri2 
Address Page request AO, A1 (D3, D4) AO, A1 addresses of displayed page to refresh when 
OCH adores using refresh on display function 


EROD (D5) Enable refresh on displayed page function when = 1 
normal acquisition storage if EROD = 0 


* Reading of R11A or R11B is determined by register 0, bit DO. Nevertheless, write operation is always performed on 
R11A register. 


Table 1 : Row 25 received control data format. 


DO PUO PTO HUO 
D1 PU1 PT1 HU1 
D2 PU2 PT2 HU2 
D3 PU3 PT3 MU3 HU3 
D4 HAM HAM HAM HAM 
D5 0 0 0 
D6 0 0 0) 
0 0 0 
1 2 4 


0 
0 
D7 0 
COLUMN 0 


Page number * - MAG = magazine, PU = page units, PT = page tens. 
Page sub-code * - MU = minutes units, MT = minutes tens, HU = hours units, HT = hours tens. 
PBLF = page being looked for, FOUND = low for page found, HAM = hamming error in byte, C4-14 = control bite 


REGISTER MAP (see Table 2) 


Registers RO to R10 and R12 are write only whilst follows : all bits in registers RO to R12 are cleared 
R11A is a read/write and R11B is a read only to zero with the exception of bits DO an D1 in 


register respect to the microprocessor. registers R5 and R6 which are set to logical one. 

The automatic succession on a byte basis is indi- After power-up all the memory bytes are preset to 
cated by the arrows in Table 2. hexadecimal value 20 H (space) with the exception 
In the normal operating mode TB should be set to of the byte corresponding to row 0 of column 7 of 
logic level 0. chapter 0 which is set to the value corresponding 


After power-up the contents of the registers are as to "alpha white" hexadecimal value 07 H. 
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Table 2 : Register specification. 
ine Co Cola alco 
Pa Fm 
7 +P/ ACQ GHOST |DEW  |TCS 
8 BIT ON/OFF ROW FULL ON 
ENABLE | FIELD a 
TB START |START | START 
COLUMN | COLUMN | COLUMN 
sce2 SC1 SCO con 
R4 Display chapter 
—_ — — | —_ ee a PON eet RS 
OUT IN OUT IN OUT IN OUT IN FS 
BKGND |BKGND | COR er TEXT He er 
OUT IN OUT fae Ee er R6 
CURSOR | CONCEAL | TOP/ SINGLE/ |BOXON | BOX ON Eon Gare 
ON/OFF | REVEAL BOTTOM | DOUBLE | 24 1-23 R7 Display mode 
HEIGHT 
ee a R8 
p> as 


7” R10 Active column 


R1 Mode 1 


BANK ACQ ACQ. 
SELECT roe in 


R2 Page request adress 


R3 Page request data 


Display control (normal) 


Display control 
(newsflash / subtitle) 


Active chapter 


Active row 


R11A Active data 


RiiB Status 
Ri2 Page request address 


* Reserved register bits : must be set to 0 


REFRESH ON DISPLAY FUNCTION 

This function allows independently to fill the mem- - When EROD = 1, refresh on display function is 
ory using 3 acquisition circuits when the 4th one active. 

refreshes the displayed page. 3 acquisition circuits store pages as described 
- When EROD (Bit 5 of Reg. 12) is 0, refresh on above. The 4th one stores data into the current 


display function is not active. Four teletext pages 
are filled into memory corresponding to ad- 
dresses of acquisition registers. 

8 pages bank number, among 0 to 7, is selected 
with A5/A4/A3 (b2/b1/b0 of Reg. 12) 

Upper or lower bank of 4 pages is selected with 
A2 (b6 of Reg. 2). 

Acquisition circuits are selected with A1/A0 
(b5/b4 of Reg. 2). This 2 bits also determine the 
1KByte of RAM (the chapter) allocated to each 
acquisition circuit. 


displayed chapter. The chapter is selected with 
addresses A5/A4/A3/A2/A1/A0 
(b5/b4/b3/b2/b1/b0 of Reg. 4). Notice that A1/A0 
(b1/b0 of Reg. 4) give the circuit number to be 
used to refresh this displayed chapter. That 
means A1i/AO of refresh on display function 
(b4/b3 of Reg. 12) have to be written identical to 
A1/A0 (b1/b0 of Reg. 4), as A2 of acquisition 
circuit (b6 of Reg. 2) has to be identical to A2 of 
displayed chapter (b2 of Reg. 4). 
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Table 3 : Register R3. 


a ee ee 
Becaepeseunis | pus [ue [pur [poo 
[bo care hourstens |X Ate 
[bo care hours unts |S 
a 
ue 


START 
COLUMN 


0 


Do care minutes tens 
Do care minutes units 


The abbreviations have the same significance as in Table 1 with the exception of the "DO CARE" entries. It is only when this bit is 
"{" that the corresponding digit is taken into consideration on page request. For example, a page defined as "normal" or one defined 
as "timed" may be selected. 


If "HOLD" ts low the page is held. The addressing of successive bytes via the I°C 1s automatic. 


CHARACTER SETS 
The selection of the character sets for a particular C14) located in the page header. These three bits 
language is effected by the three control bits (C12- are decoded as shown in Table 4. 


Table 4 : National character sets control bits. 


[pres | enaLiSH [GERMAN [ SweDIsH | ITALIAN | FRENCH | SPANISH | 
ae ae ec es 
ST MN 
(OC) ee 
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The basic set of the 96 characters is shown in are shown in Table 5 whilst full national character 
Table 5.The location of the 13 national characters sets are depicted in Tables 6 thru 11. 


Table 5 : Basic character set. 
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25/34 
AYA, Risariscrmoes 


431 


STV5343 


Table 6 : English Basic Character Set 


4/0 5/0 E 


210 i 


on HEE an Hf 51 


2/2 HE 42 He = go EA 


213 4/3 5/3 


2/4 i 3/4 ff 4/4 § 5/4 Hi 


2/5 He 3/5 # 4/5 5/5 Hf 


2/6 3/6 4/6 5/6 HE 


4/7 Fee 5/7 Hae 


218 He 3/8 48 Re = 5/8 Hag: 


2/9 He 3/9 Hee 4/9 5/9 HH 


210 Ea 3/10 Ff 410 & 5/10 ff 


2/11 HF 3/11 EE 411 5/11 4 


2/12 HH 3/12 4/12 5/12 me 


4/1 3 5/1 3 wauae auld 


2/13 HF 3/13 


ana 414 He = 5/14 RARE 


3/14 EE 


45 Rees 


AYg, BESot toro 


6/0 


6/1 


6/2 i 
63 
6/4 He 
6/5 HE 


6/6 


6/8 4 
6/9 £ 


6/10 HEHE 


6/11 


6/12 Hf 
6/13 4 
6/14 gree 


6/15 Hf 


m + rH 
7/1 
7/2 
7/4 


7/6 Hee 


7/8 


7/9 ff 


7/10 FE 


7/11 
7/12 FH 
713. 5 


7/14 Soe 


75 # 
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Table 8 : Swedish Basic Character Set 
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Table 9 : Italian Basic Character Set 


yy, 


SBLBEBCBSBED 
SREASNERANSA! 


SGS-THOMSON 
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3-25 
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Table 10 : French Basic Character Set 
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Table 11 : Spanish Basic Character Set 


5/10 HEgms 
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The complete character set with 8-bit decoding and 
using the German national character is given in 
Table 7. 

Characters in columns 0 and 1 are normally dis- 
played as blanks. Black dots represent the charac- 
ter shape whereas white dots represent the 
background. 

Each character can be identified by a pair of corre- 


Table 7: Complete character set (with 8 bit codes). 


sponding row and column integers : for example 
the character "3" may be indicated by 3/3. 

A rectangle may be represented as follows :[___] 
The characters 8/6, 8/7, 9/5, 9/7 are used as spe- 
cial characters, always in conjunction with 8/5. 
The 13 national characters are placed in columns 
with bit 8 = 0. 


B bg———+| 0 se aes 
bj ——> 
aro | 


ate eae 
of = PI AlGaltalala He lalelaa 
>) ES l= PIB CBIREGC SR Selsice 
“) |= SPE SICSeRS SRR eae 
oss ICO ue and ee 
SE Tea E at eacs 
= == ei ON EOMORveaaS BIE 
=[N7Devanvboa ORG 


ce 
conceal 
een) 


OSes Liniile ia Teds Giese 
peu)e eee FAG TEKS AC) ea® 
veeele] sot) 2 I aml os) (C) ol  toI/O) cE lella 
co |S [IM Oo 
pote lel se te fe all ll IN) a A iI 
EE |_|] I ESE 


* 


These control charcters are reserved for compatibility with other data codes. 
** These control characters are presumed before each row begins 
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Figure 12: Character Format 


Alphanumencs and 
Graphics ‘space’ 
character 
20 


Contguous 
graphics character 
76 


Alphanumencs 
character 
23 


Separated 
graphics character 
76 


Alphanuments or 
blast through 
alphanumencs 
character 4/8 


Lacs 


UL 


Separated 
graphics character 
75 


Alphanumencs 
character 
75 


Contguous 
graphics character 
75 


_ Background ite Display 
Color "Color 
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PACKAGE MECHANICAL DATA 
40 PINS - PLASTIC DIP 


Wax e = 2.54(2) 


pegez,eley, elej,e 
: + ' . 
y 


(1) Nominal dimension 
(2) True geometrical position 


40 PINS 
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PACKAGE MECHANICAL DATA 
42 PINS - PLASTIC SHRINK DIP 


e=178Typ sie le! 
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TRIPLE 8-BIT D/A CONVERTER 


ADVANCE DATA 


# 3 CHANNEL D/A CONVERTER 

= 8-BIT RESOLUTION 

» 70 MEGASAMPLES PER SECOND CONVER- 
SION RATE 

® AUXILIARY ANALOG R, G, B, SWITCHING 
CAPABILITIES 

= SINGLE VOLTAGE +5V OPERATION 

# ON-CHIP VOLTAGE REFERENCE 

# VOLTAGE OUTPUT BUFFER AMPLIFIER SHRINK 42 

# TTL COMPATIBLE DIGITAL INPUTS (Plastic Package) 

= BINARY INPUT ON ALL CHANNELS 

#2’S COMPLEMENT INPUT CAPABILITY ON 


TWO CHANNELS PIN CONNECTIONS 
» MONOLITHIC BIPOLAR 


=» 850 mW POWER DISSIPATION 

» OPERATING TEMPERATURE RANGE 
0°C to + 70°C 

» SHRINK DIP 42-PIN PACKAGE 


oO ON ODO oa fF WD 


=> so = 
—-— © 


DESCRIPTION 


This Digital-to-Analog converter is a monolithic 
voltage output converter which can accept TTL- 
level digital input voltages. 

The STV8488 contains three 8-bit D/A converters 
with a high performance on-chip voltage reference. 
Internal analog multiplexing between the signals 
from the internal D/A converter and from auxiliary 
analog R, G, B signals is provided. Either binary or 
2’s Complement inputs are available for two of the 
three channels. 

This device is particularly recommended ior use in 
video processing applications with the capability of _ Rout 
70OMsps data conversion rate with excellent linear- 
ity. V90STV8438-01 


=e 
ine) 


September 1990 1/11 


This is advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice 
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BLOCK DIAGRAM 


TTL -> ECL 


Translator 


R<0,7>1 54 


TTL -> ECL 


Translator 


TTL -> ECL 


Translator 


Bandgap 
Reference voltage 


a eT) 
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PIN ASSIGNMENT 


eno ©) 


ee ee eT) 


Bout 


21 
2 
3 
24 
25 
26 Gaux 
27 
28 
29 


Baux 


PIN DESCRIPTION 


COM : Digital or analog inputs selection 
This TTL input selects on the output stage the 
signal from the D/A converter or the signal from the 
external analog input. The three internal analog 
switches are activated by the COM signal. 


COM =O connects auxiliary analog inputs to output 
amplifier 

COM = 1 connects internal digital channel to out- 
put amplifier 


G <0:7> : Digital input channel G 

These TTL 8-Bit input data are sampled on the 
rising edge of the clock CLK. Go is the LSB and G7 
the MSB, coding is binary. 


R <0:7>: Digital input channel R 

These TTL 8-Bit input data are sampled on the 
rising edge of the clock CLK. Ro is the LSB and R7 
the MSB. Coding is binary if the R/C input is high, 


( SGS-TH 
SF MiCROEECTRONCS 


coding is 2’s complement if the R/C input is low. 


B <0:7> : Digital input channel B 

These TTL 8-Bit input data are sampled on the 
rising edge of the clock CLK. Bo is the LSB and B7 
the MSB. Coding is binary if the R/C input is high, 
coding is 2’s complement if the R/C input is low. 


R/C : Binary/2’s complement coding selection 
This TTL input selects the coding type on R and B 
channels. 


R/C = 0 selects 2’s complement coding on R and 
B channels 
R/C = 1 selects Binary coding on R and B channels 


Raux : Auxiliary analog input, R channel 

This analog input is connected to the output Rout 
through the output amplifier if the COM signal is 
low. 


OMSON a) 
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Gaux : Auxiliary analog input, G channel 
This analog input is connected to the output Gout 
through the output amplifier if the COM signal is low. 


Baux : Auxiliary analog input, B channel 

This analog input is connected to the output Bout 
through the output amplifier if the COM signal is 
low. 


Rout : Analog output, R channel 

This voltage analog output corresponds to the dig- 
ital channel R if the COM signal is high or to the 
auxiliary analog input Raux it the COM signal is low. 


Gout : Analog output, G channel 

This voltage analog output corresponds to the dig- 
ital channel G if the COM signal is high or to the 
auxiliary analog input Gaux if the COM signal is low. 


Bout : Analog output, B channel 

This voltage analog output corresponds to the dig- 
ital channel B if the COM signal is high or to the 
auxiliary analog input Baux if the COM signal is low. 


CLK : Clock signal 
The digital inputs are sampled on the rising edge 
of this TTL input signal. 


Vec (A) / GND (A) : Analog power supply 
Vcc (D) / GND (D) : Digital power supply. 


CIRCUIT DESCRIPTION 


The STV8438 is designed with 3 identical D/A 
converters. Each D/A converter is constituted of 
two 4-bit DACs separated by a current divider the 
elementary DAC is composed of multiple identical 
current switches supplied with the same current 
allowing high speed conversion rate. 
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DIGITAL INPUT CHANNELS 


The STV8438 supports binary coding on the 3 R, 
G, B, input channels when R/C pin is high. When 
R/C pin is low, a 2’s complement coding is applied 
to the R and Bchannels this provides the capability 
to use the STV8438 with luminance and chromi- 
nance coded signal ; the luminance signal (usually 
called Y) being applied to the G channel, the chro- 
minance signals (called U, V) being applied respec- 
tively to the R and B channels. 

The input range on Y signal is 0/255 and the input 
range on both U, V signals is -127/+128. Whatever 
binary coding or 2’s complement coding the output 
voltage is in the range of 1,685V for the lowest code 
to 3,315V for the highest code. 


ANALOG INPUT CHANNELS 


The STV8438 provides the capability to switch the 
output voltage from signals coming from the digital 
channels or from signal coming from auxiliary ana- 
log inputs. When COM signal is low, the auxiliary 
analog signals are connected to the output ampli- 
fier internaly clamped to the 16th digital step. When 
COM signal is high, the digital inputs after D/A 
conversion are connected to the output amplifier. 


ANALOG OUTPUTS 


The output voltage amplifiers have an output range 
of 1,685V to 3,315V. The 1,685V corresponds to 
the binary code © (R/C = 1) or to the 2’s comple- 
ment code -127 (R/C =0). The 3,315V corresponds 
to the maximum value on the digital code 255 if 
R/C = 0, +128 if R/C = 1. 

The STV8438 provides a step if 6,89mV per LSB. 
Using the analog input signal (COM =0), the output 
amplifier has a gain of 2. 


OMSON 
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ABSOLUTE MAXIMUM RATINGS 


Nee | Saige 
P| PowerDaspatn 
Tue | OpeaingTempewte ——SSCSC*~dC(‘“‘C€C™WOWOBHSOOCC*CSCO 
Tux | SergeTempeate ———SSSCSCS~rSC*‘“‘CSC*~ SW HSOC*d CO 


DC ELECTRICAL CHARACTERISTICS (Temperature 0 to 70°C, Vcc + 5%) 


[| i ____ aes 8 
Supply Voltage 47 | 5 | 525 | Vv 
a 
a ee 
our | FulssseOupavotege SSCS tw || 
Voutz | Zero Scale Output Voltage | | tess | 
DL Differential Linearity Error FL] tos | ise | 

IL Integral Linearity Error ar en 
J cainconerson EnorbeweenAgs ||; | 
a 


AC ELECTRICAL CHARACTERISTICS (Temperature 0 to 70°C, Vcc + 5%) 
ANALOG OUTPUTS 


Settling Time ns 
14 
28.5 


io Glitch Energy pVs 
| tro 


Figure 1 
Figure 2 


Propagation Delay (Figures 1 and 2) fees eee Bee 


Crosstalk between Any Outputs 
(fctk = 25MHz-input voltage.7Vpp) 


Crosstalk between any outputs when auxiliary analog inputs 
are selected (fctk = 25MHZz .7Vpp) 


Output Load (AC coupled - see typical application diagram) =o 
| 88 


Output Voltage Range (on 150Q AC coupled) 
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AC ELECTRICAL CHARACTERISTICS (continued) 
AUXILIARY ANALOG RGB INPUTS 


[Symbor|SSSParameter «in| Tym | tox. | Unit 
Switching-time DAC/Analog Input (Figure 3) PTT 8 os 
P| Backtewicamperr SYS 
ae Crosstalk between Any Outputs (f = 5MHz-input voltage. 7Vpp) | so | | | 


Crosstalk between RGB Analog Inputs and D/A Outputs 
(f = SMHz-input voltage.7Vpp) 50 
ANALOG OUTPUTS FROM ANALOG INPUTS 


[symbot[ ameter Sn | Ty. | Mow | Un 
[6 | votoe cnn atciie moavotege Wes] |) 
a 
[| Sewrate tn. puso) ————SSSSSS~wC || C 
[| Hamoncssononcaeawe |S 


DIGITAL INPUTS 


fSmbot[ Parameter «mim | Tm | (Moe | Un 
Dvn [roavetegoreniews ——SCSC=“‘*‘~*S*~*‘“dS«*dSC“‘O*d 
ve [rostvotagotoview! ———SSSCSC~dSSC*dSCSSS*dSC 
a 
a 


SWITCHING CHARACTERISTICS 


Clock Rate 
tsu 


a 
[tn | GiockFistine io%-009)SSSSCSC~sSCSC*d 
[txr | OockFabine 0% 10% S*dCSC 
[tw | DataSetupTinetoGik SSSCS~s=C«i 
aie Data Conversion Delay ~ a ee 
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INPUT TIMING DIAGRAM 


Vth=1.5v. 
-— (27°C) 


Vth=1.5v. 


Amp. output 


Start of 
conversion 


note : COM = 1 


V90STV8438-03 


SETTLING TIME MEASUREMENTS 
Figure 1. Figure 2. 


ee Rast ee ee — Vpn = 1.5V 


Clock 
(1MHz) 


Amp 
Output 


Amp 
Output 


V90STV8438-04 V90STV8438-05 
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SWITCHING TIME DAC/AUXILIARY ANALOG INPUT MEASUREMENT 
Figure 3. 


pater ee age opto ges eae ee ee ON 
| 


om XXXXXXXXXXE 


AUXILIARY | 
ANALOG | 
INPUT 


AMP. 
OUTPUT 
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ANALOG-TEST SCHEMATICS 


Digital Power Analog Power 


V90STV8438-07 


DAC-TEST SCHEMATICS 


Digital Power 


DATA IN 


CLOCK 


V90STV8438-08 
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VOLTAGE AT BUFFER OUTPUT 


e Full scale 
i, -. .- White level 
A i 


Input levels 


- Black level 
- Blanking level 


note : Analog external RGB signals clamped to black level 


OUTPUT 75 OQMATCHING 


+5 V. 
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1.63 Vpp 0.815 Vpp 


47uF 750 


i 
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V90STV8438-10 
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TYPICAL APPLICATION 


Switch select CLK Clock input 


RIC 2's complement or 
binary code select 


LSB (B) 
7B 


G channel 6B 


digital inputs ea 
B channel B analog 


digital inputs intput 
1 


B analog 
intput 


4B 

3B 
LSB (G) 2B 
MSB (R) MSB (B) 
2R Voc (D) 
3R GND (D) 
4R Voc (A) G analog 


Intput 
5R Bayx (A) | 


R channel! 
digital inputs 


6R Boyt (A) G analog 
output 
7R GND (A) 


LSB (R) Gaux (A) 
Voc (0) Gout (A) 
GND (D) GND (A) 


R analog 
Voc. (A) Raux (A) intput 


GND (A) Rout (A) |: 


R analog 
output 


V90STV8438-11 
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PACKAGE MECHANICAL DATA 
42 PINS - PLASTIC SHRINK DIP 
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INTRODUCTION 


This manual deals with the description of instruc- 
tion set and addressing modes of ST62,63 micro- 
controller series. The manual is divided in two main 
sections. The first one includes, after a general 
family description, the addressing modes descrip- 
tion. The second one includes the detailed descrip- 
tion of ST62,63 instruction set. Here following each 
instruction is deeply described and are underlined 
the differences among each ST6 series. ST6 soft- 
ware has been designed to fully use the hardware 
in the most efficient way possible while keeping 
byte usage to a minimum; in short to provide byte 
efficient programming capability. 


Table 1. ST62,63 Series Core Characteristics 


ST62,63 Series 
n 
OM 


Stack Levels 


Interrupt Vectors 


Flags Sets 
Program ROM 
Data RAM 


2K + 2Ke 
20K Max 
64 byte em 


64 byte pages 
inR 
Carry Flag SUB Reset if A > Source 
Instruction 
Carry Flag CP Set if A < Source 
Instruction 


April 1991 


Data ROM 
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PROGRAMMING MANUAL 


PROGRAMMING MODEL 


It is useful at this stage to outline the programming 
model of the ST62,63 series, by which we mean 
the available memory spaces, their relation to one 
another, the interrupt philosophy and so on. 


Memory Spaces. The ST6 devices have three 
different memory spaces: data, program and stack. 
All addressing modes are memory space specific 
so there is no need for the user to specify which 
space is being used as in more complex systems. 
The stack space, which is used automatically with 
subroutine and interrupt management for program 
counter storage, is not accessible to the user. 


Figure 1. ST6 Family Programming Model 


apex { b7 =X REG POINTER b0 
REGISTERS 7 = SHORT DIRECT 
b7 REG POINTE! b0 SoneeeGnc 
V RECISTER 60 MODES 
W REGISTER bO 


| b7 ACCUMULATOR bo 


PROGRAM COUNTER bO 


SIX LEVELS 
STACK REGISTER 


NORMAL FLAGS 


INTERRUPT FLAGS 


NMI FLAGS 
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PROGRAMMING MODEL (Continued) 
Figure 2. ST62 Data Space Example Figure 3. ST62 Program Memory Example 


NOT IMPLEMENTED NOT IMPLEMENTED 


DATA ROM/EPROM WINDOW RESERVED 


64 BYTE 


DATA RAM 60 BYTES 


RESERVED 


Data Memory Space. The following registers in the 

RESERVED data space have fixed addresses which are hard- 

ware selected so as to decrease access times and 

reduce addressing requirements and hence pro- 

gram length. The Accumulator is an 8 bit register in 


location OFFH. The X, Y, V & W registers have the 
addresses 80H-83H respectively. These are used 
for short direct addressing, reducing byte require- 
ments in the program while the first two, X & Y, can 
also be used as index registers in the indirect 
addressing mode. These registers are part of the 
data RAM space. In the ST62 and S169 for data 
space ROM a 6 bit (64 bytes addressing) window 
multiplexing in program ROM is available through 
a dedicated data ROM banking register. 


USER PROGRAM ROM 
1828 BYTES 


RESERVED 
INTERRUPT VECTOR #4 
A/D INTERRUPT 
INTERRUPT VECTOR #3 
TIMER INTERRUPT 


INTERRUPT VECTOR #2 
PORT B & C INTERRUPT 
INTERRUPT VECTOR #1 
PORT AINTERRUPT 
RESERVED 
INTERRUPT VECTOR #0 
NMI INTERRUPT 
USER RESET VECTOR 


On EPROM versions there are no re- 
served areas. These reserved bytes are 
present on ROM/OTP versions. 


RESERVED 


ACCUMULATOR 
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PROGRAMMING MODEL (Continued) 


For data RAM and I/O expansion the lowest 64 
bytes of data space (OOH-03FH) are paged through 
a data RAM banking register. 


Self-check Interrupt Vector FF8H & FF9QH: 
jp (self-check interrupt routine) 


Ajump instruction to the reset and interrupt routines 
must be written into these locations. 


ST62 & ST63 Program Memory Space. The ST62 
and ST63 devices can directly address up to 4K 
bytes (program counter is 12-bit wide). A greater 
ROM size is obtained by paging the lower 2K of the 
program ROM through a dedicated banking regis- 
ter located in the data space. The higher 2K of the 
program ROM can be seen as static and contains 
the reset, NMI and interrupt vectors at the following 
fixed locations: 


Reset Vector FFEH & FFFH: 
jp (reset routine) 


NMI Interrupt Vector FFCH & FFDH: 
jp (NMI routine) 


Non user Vector FFAH & FFBH 
Non user Vector FF8H & FF9H 
Interrupt #1 Vector FF6H & FF7H jp (Int 1 routine) 
Interrupt #2 Vector FF4H & FF5H jp (Int 2 routine) 
Interrupt #3 Vector FF2H & FF3H jp (Int 3 routine) 
Interrupt #4 Vector FFOH & FF1H jp (Int 4 routine) 


Program Counter & Stack Area. The program 
counter is a twelve bit counter register since it has 
to cover a direct addressing of 4K byte program 
memory space. When an interrupt or a subroutine 
occurs the current PC value is forward "pushed" 
into a deep LIFO stacking area. On the return from 
the routine the top (last in) PC value is "popped" 
out and becomes the current PC value. The 
ST60/61 series offer a 4-word deep stack for pro- 
gram counter storage during interrupt and sub-rou- 
tines calls. In the ST62 and ST63 series the stack 
is 6-word deep. 


Status Flags. Three pairs of status flags, each pair 
consisting of a Zero flag and a Carry flag, are 
available. In the ST62 and ST63 an additional third 
set is available. One pair monitors the normal 
status while the se-cond monitors the state during 
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interrupts; the third flags set monitors the status 
during Non Maskable interrupt servicing. The 
switching from one set to another one is automatic 
as the interrupt requests (or NMI request for 
ST62,ST63 only) are acknowledged and when the 
program returns after an interrupt service routine. 
After reset, NMI set is active, until the first RETI 
instruction is executed. 


ST62 & ST63 Interrupt Description. The ST62 
and ST63 devices have 5 user interrupt vectors 
(plus one vector for testing purposes). Interrupt 
vector #0 is connected to the not maskable interrupt 
input of the core. Interrupts from #1 to #4 can be 
connected to different on-chip and external sources 
(see individual datasheets for detailed information). 
All interrupts can be globally disabled through the 
interrupt option register. After the reset ST62 and 
ST63 devices are in NMI mode, so no other inter- 
rupts can be accepted and the NMI flags set is in 
use, until the RETI instruction is performed. If an 
interrupt is detected, a special cycle will be ex- 
ecuted, during this cycle the program counter is 
loaded with the related interrupt vector address. 
NMI can interrupt other interrupt routines at any 
time while normal interrupt can’t interrupt each 
other. If more then one interrupt is waiting service, 
they will be accepted according to their priority. 
Interrupt #1 has the highest priority while interrupt 
#4 the lowest. This priority relationship is fixed. 


Figure 2. ST62 & ST63 Stack Area 


Ee PROGRAM COUNTER Z| 


STACK LEVEL 1 


WHEN RET OR 
RETI OCCURS 


WHEN CALL OR INTERRUPT 
REQUEST OCCURS 


[stack ever sf 
[sre ever 6 
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ADDRESSING MODES 


The ST6 family gives the user nine addressing 
modes for access to data locations. Some of these 
are specifically tailored to particular instruction 
types or groups while others are designed to re- 
duce program length and operating time by using 
the hardware facilities such as the X, Y, V & W 
registers. The data locations can be in either the 
program memory space or the data memory space 
when the ST6 is operating due to user software. In 
addition the ST6 has a stack space for the 12 bit 
program counter but this is controlled by internal 
programming and is not accessible by the user. 
This section will describe all the addressing modes 
which are provided to the user. The following is the 
complete list of the ST6 available addressing 
modes: 


- Inherent 

- Direct 

- Short Direct 

- Indirect 

- Immediate 

- Program Counter Relative 
- Extended 

- Bit Direct 

- Bit Test & Branch 


Inherent. For instructions using the inherent ad- 
dressing mode the opcode contains all the informa- 
tion necessary for execution. All instructions using 
this mode are One Byte instructions. 


Program Memory Data Memory 


OPC 


Example: 


Puts ST6 into the low power WAIT mode 


Puts the ST6 into the lowest power 


mode 


Returns from interrupt. Pops the PC 
from the PC stack.Sets the normal set 
of flags 


Direct. In the direct addressing mode the address 
of the data is given by the program memory byte 
immediately following the opcode. This data loca- 
tion is in the data memory space. All instructions 
using this mode are Two Bytes instructions, lasting 
Four Cycles. 


Program Memory Data Memory 


OPERAND 


OPC = Opcode 
O.A = Operand Address 


Example: 


Loads the accumulator with the value 
found in location ASH in the data 
space. 


LD A,OA3SH 


The value found in locations 11H in 


SUB A,11H the data memory is subtracted from 
OPC = Opcode the value in the accumulator. 
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ADDRESSING MODES (Continued) 


Short Direct. ST6 core has four fixed location 
registers in the data space which may be ad- 
dressed in a short direct manner. The addresses 
and names of these registers are 80H (X), 81H (Y), 
82H (V) and 83H (W). When using this addressing 
mode the data is in one of these registers and the 
address is a part of the opcode. All instructions 
using this mode are One Byte instructions, lasting 
Four Cycles. 


Program Memory 


OPC & O.A. 


Data Memory 


OPC = Opcode 
O.A .= Operand Address 


Example: 


Invucon [commen 
The value of the X register (80H) is 

LD A,X ; 
loaded into the accumulator. 

INC X The X register is incremented. 


Indirect. The indirect mode must use either the X 
(80H) or Y (81H) register. This register contains the 
address of the data. The operand is at the data 
space address pointed to by the content of X or Y 
registers. All instructions using this mode are One 
Byte instructions, lasting Four Cycles. 
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Program Memory Data Memory 


OPC & R.A. 


OPC = Opcode 
R.A = Register Address 


Example: 


[Instruction | Comments 


The value in the registers pointed to by 
the X register is loaded into the 
accumulator. 


The value in the register pointed to by 
the Y register is added to the 
accumulator value. 


INC (Y) The value in the register pointed to by 
the Y register is incremented. 


Immediate. In the immediate addressing mode the 
operand is found in the program ROM in a byte 
which is the last byte of the instruction. This ad- 
dressing mode can be used for initializing data 
space registers and supplying constants. Instruc- 
tions using this mode can be Two or Three Bytes 
instructions, lasting Four Cycles. 


LD A,(X) 


ADD A,(Y) 


Program Memory 


Data Memory 


DESTINATION 


OPERAND 


OPC = Opcode 
D.A = Destination Address 


9/43 


MICROELECTRONICS 


457 


ST62,63 Programming Manual 


ADDRESSING MODES (Continued) 
Example: 


instruction |Comments 

LD! 34H,DFH Loads immediate value DFH into 
data space location 34H. 

SUBI A,22H The immediate value 22H is sub- 
tracted from the acc. 


Program Counter Relative. This addressing 
mode is used only with conditional branches within 
the program. The opcode byte contains the data 
which is a fixed offset value. This offset is added to 
the program counter to give the address of the next 
instruction. The offset can have any value in the 
range -15 to +16. It is determined by the last five 
bits of the opcode. All instructions using this mode 
are One Byte Instructions, lasting Two Cycles. 


Program Memory 


OPC & D.A. 


CURRENT PC 


NEXT INSTRUC. 


OPC = Opcode 
D.A. = Destination Address 


JRC 3 If the carry flag is set then PC = PC+3 


If the zero flag is not set (i.e the result 
of a previous instruction is not zero) 
then PC = PC-7 


Example: 


JRNZ -7 


The relative jump address can be also a label that 
is automatically handled by the assembler. 


Extended. The extended addressing mode is used 
to make long jumps within the program memory 
space (4K). The data requires 12 bits and is pro- 
vided by half of the opcode byte and all of the 
second byte. All instructions using this mode are 
Two Bytes instructions, lasting Four Cycles. 


Program Memory 


OPC & 12 CURRENT PC 


BIT ADDRESS 


OPC = Opcode 


Example: 


swaion [Sommens 
Loads 3FAH into program counter and 

JP SFAH continues with the instruction at 3FAH. 
The current PC is pushed onto the 

CALL ROU1 | stack and PC loaded with the value as- 
sociated to the ROU1 label 


The absolute jump address can be also a label that 
is automatically handled by the assembler. 


Bit Direct. This addressing mode allows the user 
to set or clear any specified bit in a data memory 
register. The address of the bit is given in the form: 
"b,R" where b is the number of the bit and R is the 
address of the register. The bit is determined by 
three bits in the opcode and the register address is 
given by the second byte. All instructions using this 
mode are Two Byte instructions, lasting Four 
Cycles. 


Program Memory Data Memory 


OPC & BIT ADD 


OPC = Opcode 
D.A = Destination Address 
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ADDRESSING MODES (Continued) 


Example: 


insruton—[ommens 
SET 4,A Sets bit 4 of the accumulator to 1. 
RES 0,PORT Clears bit 0 of PORT register 


The register address can be associated to a label 
that is automatically handled by the assembler. 


Bit Test & Branch. The bit test addressing mode 
is used in conditional jump instructions in which the 
jump depends on the result of a bit test. The opcode 
specifies the bit to be tested, the byte following the 
opcode in the register address in data space, and 
the third byte is the jump displacement, which is in 
the range -126 to +129. This displacement can be 
determined using a label, which is converted by the 
assembler. The state of the tested bit is also copied 


Program Memory 


OPC & BIT ADD 
J.D. 


INSTRUCTION 


OPC = Opcode 
R.A. = Relative Address 
J.D. = Jump Displacement 


j SGS-TH 
SA RICROELECTRONCS 


$T62,63 Programming Manual 


into the carry flag. All instructions using this mode 
are Three Byte instructions, lasting Five Cycles. 


Example: 


If bit three of data memory 
register 

associated to PORT label is 
set then PC=PC+LAB1 
(where LAB1 is the jump dis- 
placement associated to a 
label 


JRS 3,PORT,LAB1 


If bit 0 of data memory regis- 
ter OAH is reset to 0 then 
PC=PC-72. 


JRR 0,0AH,-72 


The register address and the jump displacement 
can be associated to labels that are automatically 
handled by the assembler. 


Data Memory 
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ST62 & ST63 INSTRUCTION SET 


The ST62,63 instructions can be divided function- 
ally into the following seven groups. 


- LOAD AND STORE 

- ARITHMETIC AND LOGIC 
- CONDITIONAL BRANCH 
- JUMP AND CALL 

- BIT MANIPULATION 

- CONTROL 

- IMPLIED 


The following summary shows the instructions be- 
longing to each group, the number of operands 
required for each instructions and the number of 
machine cycles. The flag behaviour is usually the 
same for both ST62 and ST63. The only difference 
is present for CP and SUB instructions as specified 
in the detailed description. 


Table 2. Load & Store Instructions 


Bytes Cycles 
i. 


4 
4 
4 
4 


Table 3. Arithmetic & Logic Instructions 


Bytes Cycles 


pz 
2 
1 
2 
2 
1 
2 
2 
3 
1 


A Affected 
* Not Affected 


Notes 


a 


wee Ee 


8/43 


460 


kyy 3853! 


ntcton | ore | ree 


DEC A/rr 
INC 
INC A/rr 
RLC 
SLA 
SUB 
SUB (X,Y) 
SUBI 


>r >F > FF FF F&F FP F&F > & & a 


tr fp LHP LHP LH LK LK LK HLH LHL HL FA 


A. Affected 
*: Not Affected 


Notes. 


Table 4. Conditional Branch a 


A Affected 
* Not Affected 


Notes 


Table 5. Jump & Call Instructions 


Bytes Cycles 


A’ Affected 
* Not Affected 


Notes 
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ST62 & ST63 INSTRUCTION SET (Continued) Table 7. Control Instructions 


Instruction Bytes Cycles 


Table 6. Bit Manipulation Instructions 


Bytes Cycles 


Notes A Affected 


* Not Affected Notes A Affected 


* Not Affected 


Table 8. Addressing Modes/Instruction Table 


JRC, JRNC 
JRZ, JRNZ 
JRR, JRS 
LD, LDI 
NOP 

RES, SET 
RET 

RET| 

RLC 

SLA 

STOP, WAIT 
SUB 


INH. Inherent, DIR: Direct, SH.DIR. Short Direct, 

IND. Indirect, IMM Immediate, PCR. Program Counter Relative 
EXT Extended, BIT DIR Bit Direct, BIT TEST.: Bit Test 

A Affected 

. Not Affected 
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ST62 & ST63 INSTRUCTION SET (Continued) 
Table 9. ST62,63 Opcode Map 


Low Low 
0 4 7 8 9 B Cc D 
a | [os | oe | os |e ||| hs] | | ae | | oe | of | oe | os |" 
2 JRNZ/4 CALL}/2 JRNC{5 JRR/2 JRZ 2 JRC]4 LOJ2JRNZ/4 JP/2 JRNC/4 RES|2 JRZ/4 2 JRC|4 LD 
ae e abc e bO,rr,ee e e abc e bO,rr e e ana 
1  peri2- ext 1 per 1 preli indji = =perj2_— ext} per}2 bdj1_—per|/3 1 per}1 ind 
2 JRNZ|4 CALL 2 JRZ/4 INC/2 JRC|4 LDN2JRNZj}4 JP|2 JRNC/4 SET/2 JRZ{4 DEC\2 JRC]4' LD 
e abc e x e a,nn e abc e b0,rr e X e arr 
1 peri2- ext 1 per}4 sdi1 prcejJ2_ tmm]1—sperj2-—s ext} 1——s per}2.—s bd1 sper} sd perj2 —s dir 
2 JRNZ/4 CALL 2 JRZ 2 JRC|4 CPj2JRNZ|/4 JP/2 JRNC/4 RES|/2 JRZi4 COM JRC}4 CP 
e abc e e a, (x) e abc e b4,rr e a e a,(y) 
1 peri2- ext 1 per 1 oprejt  =otnd]1) = per}2—s ext]1—s per]2.—sbd!1-=—soper}/1_—s inh per}1 = ind 
2 JRNZ/4 CALL 2 JRZj4 LDjJ2 JRC|4 CPI2JRNZ/4 JP/2 JRNC/4 SET/2 JRZ/4 LD JRC}4 CP 
e abc e ann e abc e e x,a e ar 
1 peri2- ext 1 per} sdj1. ss prce]2_ tmmii-—s per}2—s ext} 1.—s per}2. sbd/1_— per} sd per}2 ss dir 
2 JRNZ/4 CALL}2 JRNC|5 JRRi2 JRZ 2 2JRNZ/4 JP/2 JRNC/4 RES/2 JRZ/2 RET! 
1 perj2- ext per}3 1 per 1 1 perj2_ ext} per}2 bdli_ peri1 mh 
2 JRNZ/4 CALL|2 JRNC/5 JRS/2 JRZ/4 INC|2 JRC}4 ADDI|2 JRNZ/4 JP)2 JRNC/4 SET|2 JRZ/4 DEC 
re e abe b2,rree e y e b2,rr e y 
1 perj2_ ext bt}1 = pcr|1 sdj1— prcj2 1 perl2-— ext} perj2 bd pcr} 1 sdji  perj2- dir 
2 JRNZ!4 CALL|2 JRNC|5 JRR/2 JRZ 2 JRC/4 INC/2 JRNZ/4 JP/2 JRNC/4 RES|/2 JRZ/2 STOP|2 
Bobo Son eGicicctintt 
1 peri2- ext btl1 per 1 prcji  oindj1 = perj2-ext!1 = per/2—s bd pcr] 1 inn}4 = per]1 —s tnd 
2 JRNZ/4 CALL/2 JRNC|5 JRS|2 JRZ/4 LD/2 2JRNZ/4 JPj2 JRNC/4 SET/2 JRZ/4 \LDi2 JRC|4 INC 
1 perj2- ext btl1 — per} 4 sdji—s prc 1 perl2  extli perj2 bdj1_ peri sdj 1 2 dir 
1 
1 
1 


_ 


acs 


ny 


ah 


_ ine) 
Oo a 
3.2 
ots. 

» 
es 
iw] 


= 


= 


ine) 
Oo aq 
wv 
re) 
A 
P y» 
=~ Oo 
rs) 


8 
ie) 


i= 
B 
e) 
Bay 
z 
e) 


~~ 
Ww 
_ 


oO 


uo) 
Q 
= 
w 


a ar = =< 
(a) oO {40 © 
8 8 


wo 


J 
e 
JRC 
e 
2 JRNZ|4 CALL|2 JRNC|5 JRR|2 JRZ 2 JRC!4 LD/2JRNZ|4 JP/2 JRNC/4 RES|2 JRZ 2 
Seiceit 
1 perji2- ext bt}1 = per prcj1 ss indj1 = perj2-—s ext#1.—s per{2.) Ss bdJ1-——sper 1 
2 JRNZ|4 CALL|2 JRNC/|S JRS/2 JRZ/4 INC|2 JRC 2JRNZ/4 JP|2 JRNC/4 SET|2 JRZ/4 DEC/2 
e abc b1,rree e e bi,rr e v 
1 perj2_ ext 1 per|1 sd prc 1 perl|2 ext}? per}2.—sbbdj1_—s pers sd} 1 
2 JRNZ/4 CALL/2 JRNC/5 JRR 2 JRC 2JRNZ/4 JP/2 JRNC/4 RES/2 JRZ/4 RLC/2 
picicicaita 
1 perl2 = ext/1 —per}3 prc 1 per]2 so ext!1 =o per/2.— bd}j1~—sperj/1-  inh}1 
2 JRNZ/4 CALL|2 JRNC/5 JRS|2 JRZ/4 LD/2 JRC 2JRNZ/4 JPj2 JRNC/4 SET(/2 JRZi4 LD/2 
Rib btbicibicid tae 
1 perj2_ ext 1 peri1 sdj1 prc 1 perl2 ext}1—s peri|2_—s bdi1 per} sd] 1 
2 JRNZ/4 CALL|2 JRNC|5 JRR/2 JRZ 2 JRC|4 SUB|2 JRNZ}4 JP/2 JRNC|4 RES/2 JRZi2 RET/2 
Pcie een 
1 peri2- ext 1 per 1 pre} 1 per}2 extli perj2 bd ~ peri inh} 1 
2 JRNZ|4 CALLI]2 JRNC/5 JRS/2 JRZ/4 INC/2 JRC/4 SUBI!2 JRNZ/4 JPj2 JRNC/4 SET|2 JRZ/4 DEC 
EENica aig sien cas iicaies acne 
1  per]2- ext 1 per} sdj1— prc]2 1 perl2  extii1 perl2 bdli peri sd} 1 2 dir 
2 JRNZ/4 CALL|2 JRNC|5 JRR/2 JRZ 2 JRCi4 DEC|2 JRNZj4 JP|/2 JRNC/}4 RES/2 JRZ/2 WAIT/2 
Bove SOR oGicniine 
1 perj2- ext bt]|1 per 1 preji  indjt = perj2_— ext} peri2  bdii_ perj1 inh} 1 
2 JRNZ/4 CALL/2 JRNC/S5 JRS/2 JRZ/4 LDI2 JRC 2JRNZ/4 JP|2JRNC/4 SET|/2 JRZ/4 LD 
sie e abc b7,rr,ee a,w e e abc b7,1r e wa e rr 
1 perj2- ext pe 1 prc 1 perj2 se ext}1.—s perj2.—s bdj1_—sperj1 


_ 
o 
8 
ba! 
w 


wo 


We) 


ow 


= _ = _ 
ts) © oO oO 
8 8 8 
ad 
wo 


8 

w 
no 
q 
») 
Oo 
r 
oO 
m 
QO 


Oo a 
8 a8 
— rN 
oe 


= 
oO 

= 

@ 


o 
Come 


—_ 


ae ee for Addressing Modes: Pecan ; Tie 

ir irec naicates Illegal Instructions 

sd Short Direct e 5 Bit Displacement lait d pee 
imm Immediate b 3 Bit Address Ree 

inh Inherent rr 1byte dataspace address myles 

ext Extended nn 1 byte immediate data Addressing Mode 

bd Bit Direct abc 12 bit address 

bt Bit Test ee 8 bit Displacement 


per Program Counter Relative 
ind Indirect 
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ST62 & ST63 INSTRUCTION SET (Continued) 
Table 10. Instruction Set Cycle-by-Cycle Summary 


Indirect Addressing Mode 


ADD, AND, CP, 
DEC, INC, LD, 


ADD, AND, CP, 
DEC, INC, LD, 


ADD, AND, CP, 
DEC, INC, LD, 
RES, SET, LSA, 
SUB, CLR 


ADD, AND, CP, 
DEC, INC, LD, 
RES, SET, LSA, 
SUB, CLR 


ADDI, ANDI, 
CPI, LDI, 


DEC, INC, LD 


fon hWM— 


1 
2 
3 
4 
1 
2 
3 
4 


— — oe 


ROM 


Opcode Address(*) 
Opcode Address +1 
Opcode Address +1 
Opcode Address +1 


Opcode Address(*) 
Opcode Address +1 
Opcode Address +1 
Data Space Rom Add 


Opcode (*) 

Next Instruction 
Next Instruction 
Next Instruction 


Opcode (°*) 
Next Instruction 
Next Instruction 
Rom Data (#) 


Direct Addressing Mode 


Opcode Address(*) 
Opcode Address +1 
Opcode Address +1 (*) 
Opcode Address +2 


Opcode Address(*) 
Opcode Address +1 
Opcode Address +1 (*) 


Data Space Rom Add (*) 


Opcode (*) 
Operand Address 
Operand Address(*) 
Next Instruction 


Opcode (*) 
Operand Address 


Operand Address(#) 


Rom Data (#) 


Immediate Addressing Mode 


Opcode Address(*) 
Opcode Address +1 
Opcode Address +1(*) 
Opcode Address +2(*) 


Opcode Address(*) 

Opcode Address +1 
Opcode Address +2 
Opcode AdDress +3 


Opcode Address(*) 
Opcode Address +1 (*) 
Opcode Address +2 (#) 
Data Space Rom Add 


Opcode (*) 
Immediate Operand 
Immediate Operand 
Next Instruction 


Opcode (*) 
Register Address 
Immediate Operand 
Next Opcode 


Opcode ("*) 
Register Address 
Immediate Operand 
Rom Operand (#) 


Short Direct Addressing Mode 


Opcode Address(*) 
Opcode Address +1 
Opcode Address +1 
Opcode Address +1 


Opcode (*) 

Next Opcode 
Next Opcode 
Next Opcode 


Decode Opcode 

Read Operand Address 
Read Operand 

Execute Instruction 


Decode Opcode 

Read Operand Address 
Read Operand 
Execute Instruction 


Decode Opcode 
Address Data Space 
Read Operand 
Execute Instruction 


Decode Opcode 
Address Data Space 
Read Operand 
Execute Instruction 


Decode Opcode 
Idle 

Read Operand 
Execute Instruction 


Decode Opcode 

Read Register Address 
Read Immediate 
Operand 

Write Operand To Reg 


Decode Opcode 

Read Register Address 
Read Immediate 
Operand 

Write Operand To Reg. 


Decode Opcode 

Define Data Space Add. 
Read Operand 

Execute Instruction 


ROM 

Data Space 
not Ad- 
dressed 


ROM 
Data Space 
Addressed 


ROM 

Data Space 
not Ad- 
dressed 


ROM 
Data Space 
Addressed 


ROM 

Data Space 
not Ad- 
dressed 


ROM 
Data Space 
Addressed 


Notes: ~*. Valid only at the beginning of the cycle 


#. Valid only unt t 18 of the cycle 
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ST62 & ST63 INSTRUCTION SET (Continued) 
Table 10. Instruction Set Cycle-by-Cycle Summary (Continued) 


Other Instructions 


Decode Opcode 
Increment Stack Pointer 
Push Return Address 
Calculate Subroutine 
Add 


Opcode Address(*) 
Opcode Address +1 
Opcode Address +1 
Opcode Address +2(*) 


Opcode (*) 
Subroutine Address 
Subroutine Address 
Next Instruction 


Decode Opcode 
Calculate Acc Address 


Opcode Address(*) Opcode (") 


Opcode Address +1 Next Opcode 
Opcode Address +1 Next Opcode nea accel y Se een 
Opcode Address +1 Next Opcode tor P 


Calculate Interrupt Add. 
Push Return Address 


INTERRUPT 1 1 
Switch Flag Set 
1 Opcode Address(*) Opcode (*) Decode Opcode 
JP 4 2 opcode Address +1 Jump Address Idle 
2 opcode Address +1 Following Instr. Read Jump Address 
4 opcode Address +2 Following Instr (*) Calculate Jump Address 


JRC, JRNC, Opcode Address(*) Opcode (* Decode Opcode 
JRZ, JRNZ Opcode Address +1 Following ingle Calculate Offset 


Opcode Address(*) Opcode (* Decode Opcode 
Opcode Address ae oe ee (*)} Read Operand 

JRR, JRS Opcode Address +2(*) Branch Value Test Operand 
Opcode Address +2(*) Branch Value (*) Fetch Branch Value 
Opcode Address +3(*) Following Instr. Calculate New Address 
Opcode Address(*) Opcode (*) Decode Opcode 
Opcode Address +1(*) Operand Address (*)}_ Read Operand ROM 

JRR, JRS Data Space Rom Add (#) | Rom Data (#) Test Operand Data Space 
Opcode Address +2(*) Branch Value (*) Fetch Branch Value Addressed 
Data Space Rom Add.(#) | Rom Data (#) Calculate New Address 


Opcode Address(*) Opcode (*) Decode Opcode 
Return Address Next Opcode Pop Return Address 


Decode Opcode 
Pop Return Address 
Switch Flag Set 


Next opcode address Next Opcode (*) 


Data Space 
not Addressed 


of OP — 


ahWND — 


Opcode Address(*) 
Return Address 


Opcode (* 
Next rede 


Opcode Address(*) Opcode (*) Decode Opcode 


Opcode Address +1 Next Opcode Calculate Acc. Address 
Opcode Address +1 Next Opcode Read Accumulator 
Opcode Address +1 Next Opcode Shifted 


1 Opcode Address(”*) Opcode (*) Decode Opcode 
Soe ae Opcode Address +1 Next Opcode Stop/Wait the Oscillator 


Notes: ~*. Valid only at the beginning of the cycle 
#. Valid only until t18 of the cycle 


1. Add oscillator build up time plus 16 oscillator clocks If a stop instruction has been executed before the interrupt occured 
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$T62,63 Instruction Set Description 


ADD 
Addition 


Mnemonic: ADD 
Function: Addition 
Description: The contents of the source byte is added to the accumulator leaving the result in 


the accumulator. The source register remains unaltered. 


Operation: dst <— dst + src 


The destination must be the accumulator. 


ori ed Format Opcode (Hex) Cycles 


| ADDdstsrc sd dst,src 


Ce SAA SN aN OE a oe” ee nee 
pappax if eao te 
PADDY ere ee eee 
PADDR 7.2 eee ee A ee 
pappaw tras | 
rapa sta SSCSC~dSC#T | | 
ES DI a DO 
pADDAM fore | a 


Notes: 
rr. 1 Byte dataspace address. 
A: Zis set if the result is zero. Cleared otherwise. 


C is cleared before the operation and than set if there is an overflow from the 8-bit result. 


ARR LRT RP HRP RP RPE R 


Example: If data space register 22H contains the value 33H and the accumulator holds the 
value 20H then the instruction, 


ADD A,22H 


will cause the accumulator to hold 53H (i.e. 33+20). 


Addressing Modes: Source: Direct, Indirect 
Destination: Accumulator 
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9162,63 Instruction Set Description 


ADDI 


Addition Immediate 


Mnemonic: ADDI 
Function: Addition Immediate 
Description: The immediately addressed data (source) is added to the accumulator leaving the 


result in the accumulator. 


Operation: dst <— dst + src 
The destination must be the accumulator. 


Instruction Format Opcode (Hex) Cycles 


ADDI A,nn 2 


Notes: 
nn 1 Byte immediate data 


A Zis setif result is zero Cleared otherwise 
C 1s cleared before the operation and than set if there 1s an overflow from the 8-bit result 


Example: lf the accumulator holds the value 20H then the instruction, 
ADDI A,22H 
will cause the accumulator to hold 42H (i.e. 22+20). 


Addressing Modes: Source: Immediate 
Destination: Accumulator 
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ST62,63 Instruction Set Description 


AND 
Logical AND 


Mnemonic: AND 
Function: Logical AND 
Description: This instruction logically ANDs the source register and the accumulator. The result 


is left in the destination register and the source is unaltered. 


Operation: dst <-src AND dst 
The destination must be the accumulator. 
Inst. Format 


OPCODE (Hex) Bytes | Cycles | Flags | 
AND dst.sro poz | Cc 


ANDA,A BF FF 
AND A,Y BF 81 


; 
; 


+ 
| 


> 
Z 
ww) 
> 
= 
| 
ey 
© 
Ww 
- 
; 


ree Oe 
nase ee ee 


Notes: 
rr. 1 Byte dataspace address 
. Cis unaffected 
A Zissetifthe result is zero. Cleared otherwise. 


RY R TR 


Example: If data space register 54H contains the binary value 11110000 and the 
accumulator contains the binary value 11001100 then the instruction, 


AND A,54H 
will cause the accumulator to be altered to 11000000. 


Addressing Modes: Source: Direct, Indirect. 
Destination: Accumulator 
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9162,63 Instruction Set Description 


ANDI 


Logical AND Immediate 


Mnemonic: ANDI 
Function: Logical AND Immediate 
Description: This instruction logically ANDs the immediate data byte and the accumulator. 


The result is left in the accumulator. 


Operation: dst <— src AND dst 
The source is immediate data and the destination must be the accumulator. 


OPCODE (Hex) Bytes Cycles 
ot | ANDIdstsrc si src 


| Zz | c 
ANDI A,nn ca ee a eee ee ee 


Notes: 

nn. 1 Byte immediate data 

*. Cis unaffected 

A. Zis set ifthe result is zero Cleared otherwise. 


Example: If the accumulator contains the binary value 00001111 then the instruction, 
ANDI A,33H 
will cause the accumulator to hold the value 00000011. 


Addressing Modes: Source: Immediate 
Destination: Accumulator 
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$T62,63 Instruction Set Description 


CALL 


Call Subroutine 


Mnemonic: CALL 
Function: Call Subroutine 
Description: The CALL instruction is used to call a subroutine. It "pushes" the current contents 


of the program counter (PC) onto the top of the stack. The specified destination 
address is then loaded into the PC and points to the first instruction of a procedure. 
At the end of the procedure a RETurn instruction can be used to return to the 
original program flow. RET pops the top of the stack back into the PC. 

Because the ST6 stack is 4 levels deep (ST60) and 6 levels deep (ST62,ST63), 

a maximum of four/six calls or interrupts may be nested. If more calls are nested, 
the PC values stacked latest will be lost. In this case returns will return to the PC 
values stacked first. 


Operation: PC < dst; Top of stack <— PC 


| inst. Format_ | OPCODE (Hex) Bytes | Cycles 


CALL dst poz | cc 
CALL abe c0001 ab eS ae (ee ee 


Notes: 
abc. the three half bytes of a twelve bit address, the start location of the subroutine. 
C,Z not affected 


Example: If the current PC is 345H then the instruction, 
CALL 8DCH 


The current PC 345H is pushed onto the top of the stack and the PC will be loaded 
with the value 8DCH. The next instruction to be executed will be the instruction at 
8DCH, the first instruction of the called subroutine. 


Addressing Modes: Extended 
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9 162,63 Instruction Set Description 


CLR 


Clear 

Mnemonic: CLR 

Function: Clear 

Description: The destination register is cleared to OOH. 
Operation: dst <— 0 


Cycles 
| CLRdst dst 

ec 
a D1 
Cary Poston a a 
pcrrv— sf sz00——_—— | 
Tonw —~=~=‘“irt OD SSC~=“*‘“*~sSC*éSC‘RSSSC@™~SCdE‘‘‘SNC:Y[! 
Pour —~SC«d oo SS—=<“~*~*~srSC—<“RSC*‘“dESSCA#~SdP 


Notes: 

rr. 1 Byte dataspace address 
A. ©,Z set 

*. ©,Z unaffected 


Hit 


Example: If data space register 22H contains the value 33H, 
CLR 22H 
will cause register 22H to hold OOH. 


Addressing Modes: Direct 
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ST62,63 Instruction Set Description 


COM 


Complement 
Mnemonic: COM 
Function: Complement 
Description: This instruction complements each bit of the accumulator; all bits which are set to 


1 are cleared to 0 and vice-versa. 


Operation: dst <— NOT dst 
The destination must be the accumulator. 


| Inst. Format |= OPCODE (Hex) Bytes Cycles 
COM dst 


Note : 
A: Zis set if the result is zero. Cleared otherwise. 
C will contain the value of the MSB before the operation. 


Example: If the accumulator contains the binary value 10111001 then the instruction 
COMA 


will cause the accumulator to be changed to 01000110 and the carry flag to be set 
(since the original MSB was 1). 


Addressing Modes: Inherent 
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9162,63 Instruction Set Description 


CP 


Compare 

Mnemonic: CP 

Function: Compare 

Description: This instruction compares the source byte (subtracted from) with the destination 
byte, which must be the accumulator. The carry and zero flags record the result of 
this comparison. 

Operation: dst - src 


The destination must be the accumulator, but it will not be changed. 


| _Inst. Format |=) OPCODE (Hex) Bytes | Cycles | Flags 
CP dst,src 


Note: rr. 1 Byte dataspace address 


peo die = 5 =] 


ST60 A: Z is set if the result is zero. Cleared otherwise. 


C is set if Acc = src, cleared if Acc < src. 


ST62/63 A: Z is set if the result is zero. Cleared otehrwise. 


C is set if Acc < src, cleared if Acc > src. 


Example: lf the accumulator contains the value 11111000 and the register 34H contains the 
value 00011100 then the instruction, 


CP A,34H 
will clear the Zero flag Z and set the Carry flag C, indicating that Acc = src (on ST60) 


Addressing Modes: Source: Direct, Indirect 


Destination: Accumulator 
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ST62,63 Instruction Set Description 


CPI 


Compare Immediate 


Mnemonic: CPI 
Function: Compare Immediate 
Description: This instruction compares the immediately addressed source byte (subtracted from) 


with the destination byte, which must be the accumulator. The carry and zero flags 
record the result of this comparison. 


Operation: dst-src 


The source must be the immediately addressed data and the destination must be 
the accumulator, that will not be changed. 


Inst. | Inst. Format OPCODE (Hex) Bytes Cycles fas 


Note: nn.1 Byte immediate data 


ST60 A: Z is set if the result is zero. Cleared otherwise. 
C is set if Acc > src, cleared if Acc < src. 


ST62/63 A: Z is set if the result is zero. Cleared otherwise. 
C is set if Acc < src, cleared if Acc > src. 


Example: If the accumulator contains the value 11111000 then the instruction, 
CPI A,00011100B 
will clear the Zero flag Z and set the Carry flag C indicating that Acc = src (on ST60). 


Addressing Modes: Source: Immediate 
Destination: Accumulator 
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$1T62,63 Instruction Set Description 


DEC 


Decrement 

Mnemonica: DEC 

Function: Decrement 

Description: The destination register’s contents are decremented by one. 
Operation: dst <— dst-1 


DECA 


DEC V 


DEC (Y) 


ee aed 
ee a a ee 
(eee aes (SE Sa ee 
ae ee ee ee ee 
as ee eee eee 
a a ee ee 
ee i a a 
ee a ee ee 
ae Oe ee 


Notes: 

rr. 1 Byte dataspace address 

*. Cis unaffected 

A. Zs set ifthe result is zero. Cleared otherwise. 


Example: If the X register contains the value 45H and the data space register 45H contains 
the value 16H then the instruction, 


DEC (X) 
will cause data space register 45H to contain the value 15H. 


Addressing Modes: Short direct, Direct, Indirect. 
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$T62,63 Instruction Set Description 


INC 


Increment 
Mnemonic: INC 
Function: Increment 
Description: The destination register’s contents are incremented by one. 
Operation: dst <— dst+1 


| _inst.Format_ || OPCODE (Hex) Bytes | Cycles 
ING dst ee ee ee eee 


INC V rrr BE Be Be ee ee ee 


ZZ Z\z 
O}0 ou Ke) 
sls <|x 
| | 

Ef 


Zz 
@) 
3 
fe) 
nN 


Notes: 

rr. 1 Byte dataspace address 

*. Cis unaffected 

A. Zis setif the result is zero. Cleared otherwise. 


Example: If the X register contains the value 45H and the data space register 45H contains 
the value 16H then the instruction 


INC (X) 
will cause data space register 45H to contain the value 17H. 


Addressing Modes: Short direct, Direct, Indirect. 
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9162,63 Instruction Set Description 


JP 
Jump 


Mnemonic: JP 
Function: Jump (Unconditional) 
Description: The JP instruction replaces the PC value with a twelve bit value thus causing a 


simple jump to another location in the program memory. The previous PC value is 
lost, not stacked. 


Operation: PC < dst 


2 es Format OPCODE (Hex) Cycles 


feet ae ae a 
1001 ab ie Se Ee a ne a 


Notes: 
abc. the three half bytes of a twelve bit address. 
C,Z not affected 


Example: The instruction, 
JP 5CDH 


will cause the PC to be loaded with 5CDH and the program will continue from that 
location. 


Addressing Modes: Extended 
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ST62,63 Instruction Set Description 


Jump Relative on Carry Flag 


Mnemonic: JRC 
Function: Jump Relative on Carry Flag 
Description: This instruction causes the carry (C) flag to be tested and if this flag is set then a 


jump is performed within the program memory. This jump is in the range -15 to +16 
and is relative to the PC value. The displacemente is of five bits. If C=0 than the 
next instruction is executed. 


Operation: If C=1, PC < PC +e 
where e= 5 bit displacement 


Inst. Format OPCODE (Hex) Bytes Cycles 
z 


MRC ao OO 


Notes: 
e 5bit displacement in the range —-15 to + 16 
C,Z not affected 


Example: If the carry flag is set then the instruction, 
JRC +8 


will cause a branch forward to PC+8. The user can use labels as indentifiers and 
the assembler will automatically allow the jump if it is in the range -15 to +16. 


Addressing Modes: Program Counter Relative 
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9162,63 Instruction Set Description 


JRNC 


Jump Relative on Non Carry Flag 


Mnemonic: JRNC 
Function: Jump Relative on Non Carry Flag 
Description: This instruction causes the carry (C) flag to be tested and if this flag is cleared to 


zero then a jump is performed within the program memory. This jump is in the 
range -15 to +16 and is relative to the PC value. The dispacement is of five bits. 
If C=1 then the next instruction is executed. 


Operation: If C=0, PC <- PC +e 
where e= 5 bit displacement 


OPCODE (Hex) Bytes Cycles | Flags Ss 


a 
Ams Rea ete ee 


Notes: 
e: 5 bit displacement in the range -15 to +16 
*: €,Z not affected 


Example: If the carry flag is cleared then the instruction, 
JRNC -5 


will cause a branch backward to PC-5. The user can use labels as identifiers and 
the assembler will automatically allow the jump if it is in the range -15 to +16. 


Addressing Modes: Program Counter Relative 
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9 162,63 Instruction Set Description 


JRNZ 


Jump Relative on Non Zero Flag 


Mnemonic: JRNZ 
Function: Jump Relative on Non Zero Flag 
Description: This instruction causes the zero (Z) flag to be tested and if this flag is cleared to 


zero then a jump is performed within the program memory. This jump is in the 
range -15 to +16 and is relative to the PC value. The displacement is of five bits. 
If Z=1 then the next instruction is executed. 


Operation: If Z=0, PC <- PC +e 


where e= 5 bit displacement 


JRNZ e 


Notes: 
e. 5 bit displacement in the range -15 to +16. 
* C,Z not affected 


Example: If the zero flag is cleared then the instruction, 
JRNZ -5 


will cause a branch backward to PC-5. The user can use labels as identifiers and 
the assembler will automatically allow the jump if it is in the range -15 to +16. 


Addressing Modes: Program Counter Relative 
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3 162,63 Instruction Set Description 


JRR 


Jump Relative if Reset 


Mnemonic: JRR 
Function: Jump Relative if RESET 
Description: This instruction causes a specified bit in a given dataspace register to be tested. 


If this bit is reset (=0) then the PC value will be changed and a relative jump will be 
performed within the program. The relative jump range is -126 to +129. If the 
tested bit is not reset then the next instruction is executed. 

Operation: If bii=0, PC < PC + ee 


where ee= 8 bit displacement 


Inst. Format OPCODE (Hex) Bytes Cycles 


JAR bree b00011 rree ae ae (ee 


Notes: 

b 3bit-address 

rr 1 Byte dataspace address 

ee 8 bit displacement in the range -126 to +129 


* 


Z's not affected 
A The tested bit is shifted into carry 


Example: If bit 4 of dataspace register 70H is reset and the PC=110 then the instruction, 
JRR 4, 70H, -20 


will cause the PC to be changed to 90 (110-20) and the instruction starting at that 
address in the program memory to be the next instruction executed. 


The user is advised to use labels for conditional jumps. The relative jump will be 
calculated by the assembler. The jump must be in the range -126 to +129. 


Addressing Modes: Bit Test 
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$T62,63 Instruction Set Description 


Jump Relative if Set 


Mnemonic: JRS 
Function: Jump Relative if set 
Description: This instruction causes a specified bit in a given dataspace register to be tested. 


If this bit is set (=1) then the PC value will be changed and a relative jump will be 
performed within the program. The relative jump range is -126 to +129. If the 
tested bit is not set then the next instruction is executed. 


Operation: If bit=1, PC < PC + ee 


where ee= 8 bit displacement 


JRS b,rr,ee b10011 rr ee 


Notes: 

b 3bit-address 

rr. 1 Byte dataspace address 

ee 8 bit displacement in the range -126 to +129 


* Zs not affected 
A The tested bit is shifted into carry. 


Example: If bit 7 of dataspace register AFH is set and the PC=123 then the instruction, 
JRS 7,AFH,+25 


will cause the PC to be changed to 148 (123+25) and the instruction starting at 
that address in the program memory to be the next instruction executed. 


The user is advised to use labels for conditional jumps. The relative jump will be 
calculated by the assembler. The jump must be in the range -126 to +129. 


Addressing Modes: Bit Test 
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3162,63 Instruction Set Description 


JRZ 


Jump Relative on Zero Flag 


Mnemonic: JRZ 
Function: Jump Relative on Zero Flag 
Description: This instruction causes the zero (Z) flag to be tested and if this flag is set to one 


then a jump is performed within the program memory. This jump is in the range 
-15 to +16 and is relative to the PC value. The displacement is of five bits. 
If Z=O then next instruction is executed. 


Operation: If Z=-1,PC<- PC +e 
where e= 5 bit displacement 


Notes: 
e. 5 bit displacement in the range -15 to +16. 
*. ©,Z not affecte 


Example: If the zero flag is set then the instruction, 
JRZ +8 


will cause a branch forward to PC+8. The user can use labels as identifiers and 
the assembler will automatically allow the jump if it is in the range -15 to +16. 


Addressing Modes: Program Counter Relative 
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$T62,63 Instruction Set Description 


LD 
Load 


Mnemonic: LD 
Function: Load 
Description: The contents of the source register are loaded into the destination register. 


The source register remains unaltered and the previous contents of the destination 
register are lost. 


Operation: dst < src 
Either the source or the destination must be the accumulator. 


|_inst.Format__— | OPCODE (Hex) Cycles 
poz | ce 


LD dst,src 
: , 75 


PI] 


LD (X),A 
LD A,(Y) 


Notes: 
rr. 1 Byte dataspace address 


* 


. Cnot affected 
A. Zis set if the result is zero. Cleared otherwise. 


Example: If data space register 34H contains the value 45H then the instruction; 
LD A,34H 


will cause the accumulator to be loaded with the value 45H. Register 34H will keep 
the value 45H. 


Addressing Modes: Source: Direct, Short Direct, Indirect 
Destination: Direct, Short Direct, Indirect 
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$162,63 Instruction Set Description 


LDI 


Load Immediate 


Mnemonic: LDI 

Function: Load Immediate 

Description: The immediately addressed data (source) is loaded into the destination data space 
register. 

Operation: dst <— src 


The source is always an immediate data while the destination can be the 
accumulator, one of the X,Y,V,W registers or one of the available data space 
registers. 


Inst. Format OPCODE (Hex) 


OD 80 nn 
OD 81 nn 


LDI Wn oD 83 nn a re ed ee 


Notes: 
rr. 1 Byte dataspace address 
nn. 1 Byte immediate value 


*. Z,C not affected 
A. Zs setif the result is zero. Cleared otherwise. 


Example: The instruction 
LDI 34H,45H 
will cause the value 45H to be loaded into data register at location 34H. 


Addressing Modes: Source: Immediate 
Destination: Direct 
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$162,63 Instruction Set Description 


NOP 


No Operation 


Mnemonic: NOP 

Function: No Operation 

Description: No action is performed by this instruction. It is typically used for timing delay. 
Operation: No Operation 


Inst. Format OPCODE (Hex) Cycles 


Note: *. C,Z not affected 


Addressing Modes: Program Counter Relative 
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9162,63 Instruction Set Description 


RES 


Reset Bit 

Mnemonic: RES 

Function: Reset Bit 

Description: The RESET instruction is used to reset a specified bit in a given register in the data 
space. 

Operation: dst (n)<- 0,0 SnS7 


| Inst.Format_ ——||~——s OPCODE (Hex) Bytes Cycles 
RES bit,dst 


ae ee 
RES b,A bO1011 FF eS ee ee ae ee ee 
RES bit bOo1011 tr a ee ae ee ee 


Notes: 

b. 3 bit-address 

rr. 1 Byte dataspace address 
*, C,Z not affected 


Example: If register 23H of the dataspace contains 11111111 then the instruction, 
RES 4,23H 
will cause register 23H to hold 11101111. 


Addressing Modes: Bit Direct 
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ST62,63 Instruction Set Description 


Mnemonic: 
Function: 


Description: 


Operation: 


Example: 


Inst. Format OPCODE (Hex) Bytes Cycles 
a a a 
EU ee ee Mg ee ee ed 


Note: *. C,Z not affected 


RET 


Return from Subroutine 


RET 
Return From Subroutine 


This instruction is normally used at the end of a subroutine to return to the 
previously executed procedure. The previously stacked program counter (stacked 
during CALL) is popped back from the stack. The next statement executed is that 
addressed by the new contents of the PC. If the stack had already reached its 
highest level (no more PC stacked) before the RET is executed, program execution 
will be continued at the next instruction after the RET. 


PC < Stacked PC 


If the current PC value is 456H and the PC value at the top of the stack is 3DFH 
then the instruction, 


RET 
will cause the PC value 456H to be lost and the current PC value to be 3DFH. 


Addressing Modes: Inherent 


35/43 
AY/ iienortseneanes 


487 


9162,63 Instruction Set Description 
RETI 


Return trom Interrupt 


Mnemonic: RETI 
Function: Return from Interrupt 
Description: This instruction marks the end of the interrupt service routine and returns the 


ST60/62/63 to the state it was in before the interrupt. It "pops" the top (last in) PC 
value from the stack into the current PC. This instruction also causes the 
ST60/62/63 to switch from the interrupt flags to the normal flags. The RET| 
instruction also applies to the end of NMI routine for ST62/63 devices; in this case 
the instruction causes the switch from NMI flags to normal flags (if NMI was 
acknowledged inside a normal routine) or to standard interrupt flags (if NMI was 
acknowledged inside a standard interrupt service routine). 


In addition the RETI instruction also clears the interrupt mask (also NMI mask for 
ST62/63) which was set when the interrupt occurred. If the stack had already 
reached its highest level (no more PC stacked) before the RETI is executed, 
program execution will be continued with the next instruction after the RETI. 
Because the ST60 is in interrupt mode after reset (NMI mode for ST62/63), RET| 
has to be executed to switch to normal flags and enable interrupts at the end of the 
starting routine. If no call was executed during the starting routine, program 
execution will continue with the instruction after the RET! (supposed no interrupt is 
active). 


Operation: Actual Flags <— Normal Flags (1) 
PC <— Stacked PC 
IM <0 
(1) Standard Interrupt flags if NMI was acknowledged inside a standard interrupt 
service (ST62/63 only). 


RET rs i ed Seem 


Note: A C,Z normal flag will be used from now on. 


Example: If the current PC value is 456H and the PC value at the top of the stack is 3DFH 
then the instruction 


RETI 


will cause the value 456H to be lost and the current PC value to be 3DFH. 
The ST6 will switch from interrupt flags to normal flags and the interrupt mask is 
cleared. 


Addressing Modes: Inherent 
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ST62,63 Instruction Set Description 


RLC 
Rotate Left Through Carry 


Mnemonic: RLC 

Function: Rotate Left through Carry 

Description: This instruction moves each bit in the accumulator one place to the left 
(i.e. towards the MSBit. The MSBit (bit 7) is moved into the carry flag and the carry 
flag is moved into the LSBit (bit0) of the accumulator. 


Operation: 


b/ b0 


ACCUMULATOR 


dst(0) <— C 

C <dst(7) 

dst(n+1) < dst(n),O<Sn< 6 

This instruction can only be performed on the accumulator. 


Inst. Format OPCODE (Hex) Bytes Cycles 


a a 


Note: A: Z ts set if the result is zero. Cleared otherwise. 
C will contain the value of the MSB before the operation. 


Example: If the accumulator contains the binary value 10001001 and the carry flag is set to 
0 then the instruction, 


RLC A 


will cause the accumulator to have the binary value 00010010 and the carry flag to 
be set to 1. 


Addressing Modes: Inherent 
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ST62,63 Instruction Set Description 


SET 


set Bit 

Mnemonic: SET 

Function: Set Bit 

Description: The SET instruction is used to set a specified bit in a given register in the data 
space. 

Operation: dst (n) <-1,0<n<S7 


| Inst.Format |=: OPCODE (Hex) Bytes Cycles 
SET bit,dst 


SET bA bit011 FF 
SET br bit0rt 


Notes: 

b. 3bit-address 

tr. 1 Byte dataspace address 
*. C,Z not affected 


ieee as (a ee 


Example: If register 23H of the dataspace contains 00000000 then the instruction, 
SET 4,23H 
will cause register 23H to hold 00010000. 


Addressing Modes: Bit Direct 
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$162,63 Instruction Set Description 


OLA 


Shift Left Accumulator 


Mnemonic: SLA 
Function: shift Left Accumulator 
Description: This instruction implements an addition of the accumulator to itself (i.e a doubling 


of the accumulator) causing an arithmetic left shift of the value in the register. 


Operation: ADD A,FFH 
This instruction can only be performed on the accumulator. 


Inst. Format OPCPDE (Hex) Bytes Cycles 


Note: A: Z is set if the result is zero Cleared otherwise 
C will contain the value of the MSB before the operation 


Example: If the accumulator contains the binary value 11001101 then the instruction, 
SLAA 


will cause the accumulator to have the binary value 10011010 and the carry flag 
to be set to 1. 


Addressing Modes: Inherent 
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$T62,63 Instruction Set Description 


STOP 


stop Operation 


Mnemonic: STOP 
Function: Stop operation 
Description: This instruction is used for putting the ST60/62/63 into a stand-by mode in which 


the power consumption is reduced to a minimum. All the on-chip peripherals and 
oscillator are stopped (for some peripherals,A/D for example, it is necessary to 
individually turn-off the macrocell before entering the STOP instruction). To restart 
the processor an external interrupt or a reset is needed. 


Operation: Stop Processor 


Inst. Format OPCODE (Hex) Bytes Cycles 


STOP oO ee 


Note : *: C,Z not affected 


Addressing Mode: Inherent 
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$1T62,63 Instruction Set Description 


SUB 


subtraction 
Mnemonic: SUB 
Function: Subtraction 
Description: This instruction subtracts the source value from the destination value. 
Operation: dst <—dst-src 


The destination must be the accumulator. 


OPCODE (Hex) Bytes Cycles | Flags 
SUB dst,src 


SUB AA 
SUBA.X 
SUB AY 
SUB AV 
SUB AW 
SUB A,(X) 
SUB AY) 
SUB A,r 


Ek eee 


Note: rr.1 Byte dataspace address 


ST60 A: Zis set if the result is zero. Cleared otherwise. 


C is set if Acc > src, cleared if Acc < src. 


ST62/63 A: Zis set if the result is zero. Cleared otherwise. 


C is set if Acc < src, cleared if Acc 2 src. 


Example: If the Y register contains the value 23H, dataspace register 23H contains the value 
53H and the accumulator contains the value 78H then the instruction, 


SUB A,(Y) 


will cause the accumulator to hold the value 25H (i.e. 78-53). The zero flag is 
cleared and the carry flag is set (on ST60), indicating that result is > 0. 


Addressing Modes: Source: Indirect, Direct 
Destination: Accumulator 
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9162,63 Instruction Set Description 


SUBI 


Subtraction Immediate 


Mnemonic: SUBI 
Function: Subtraction Immediate 
Description: This instruction causes the immediately addressed source data to be subtracted 


from the accumulator. 


Operation: dst <— dst - src 
The destination must be the accumulator. 


Inst. Faia OPCODE (Hex) Cycles 


| SUBIdstsro dst,src 


Note: nn 1 Byte of immediate data 


ST60 A: Zis set if the result is zero. Cleared otherwise. 
C is set if Acc > src, cleared if Acc < src. 


ST62/63 A: Z is set if the result is zero. Cleared otherwise. 
C is set if Acc < src, cleared if Acc > src. 


Example: If the accumulator contains the value 56H then the instruction, 
SUBI A,25 


will cause the accumulator to contain the value 31H. The zero flag is cleared and 
the carry flag is set (on ST60), indicating that the result is > 0. 


Addressing Modes: Source: Immediate 
Destination: Accumulator 
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ST62,63 Instruction Set Description 


WAIT 


Wait Processor 


Mnemonic: WAIT 
Function: Wait Processor 
Description: This instruction is used for putting the ST60/62/63 into a stand-by mode in which 


the power consumption is reduced to a minimum. Instruction execution is stopped, 
but the oscillator and some on-chip peripherals continue to work. To restart the 
processor an interrupt from an active on-chip peripheral (eg. timer), an external 
interrupt or reset is needed. For on-chip peripherals active during wait, see 
S160/62/63 data sheets. 


Operation: Put ST6 in stand-by mode 
poz | 


WAIT MeO ee ee 


Note : *. C,Z not affected 


Addressing Modes: Inherent 
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(7 SGS-THOMSON § $76326,ST6327,ST6328 
IF, WICROELECTRONICS ST6356,ST6357,ST6358 


8 BIT HOMOS MCUs FOR 


TV FREQUENCY & VOLTAGE SYNTHESIS WITH OSD 


= 8-bit Architecture 

= HCMOS Technology 

= 8MHz Clock 

» User Program ROM: 7948 byte 
= Reserved Test ROM: 244 bytes 


=» Data ROM: User selectable size 

=» Data RAM: 256 bytes 

a Data EEPROM: 128 bytes 

=» 40-Pin Dual in Line Plastic Package for the 


ST6326,56 


m 42-Pin Shrink Dual in Line Plastic Package for 
the ST6327,57 


= 48-Pin Dual in Line Plastic Package for the 
ST6328,58 


= Up to 18, software programmable general pur- 
pose Inputs/Outputs, including up to 8 direct LED 
driving Outputs 

= 3 Inputs for keyboard scan (KBYO-2) 

= 4 High voltage outputs (BSWO-3) 


= Two Timers each including an 8-bit counter with 
a 7-bit programmable prescaler 


= Digital Watchdog Function 


Serial Peripheral Interface (SPI) supporting 
S-BUS/ l?C BUS and standard serial protocols 


= 4 6-Bit PWM D/A Converters 
= 62.5KHz Output Pin 
a 
a 


AFC A/D converter with 0.5V resolution 
4 interrupt vectors (IRIN/NMI, Timer 1 & 2, 
VSYNC) 


= 14-bit counter for Voltage Synthesis Tuning 
(ST6356,57,58) 


= On-chip clock oscillator 

= 5 Lines by 15 Characters On-Screen Display 
Generator with 64 Characters 

Byte efficient instruction set 

Bit test and jump instructions 

Wait and Bit Manipulation instructions 

True LIFO 6-level stack 


All ROM types are supported by pin-to-pin piggy- 
back versions. 

= The development tool of the ST63 microcontrol- 
lers consists of the ST63TVS-EMU emulation 
and development system to be connected via a 
standard RS232 serial line to an MS-DOS Per- 
sonal Computer. 


April 1991 


PDIP40 


PDIP48 


(Ordering Information at the end of the datasheet) 


DEVICE SUMMARY 
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Figures 1, 2. ST6326,56 Pin Configuration 
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Figures 3, 4. ST6327,57 Pin Configuration 
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Figures 5, 6. ST6328,58 Pin Configuration 
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GENERAL DESCRIPTION 


The ST632X,5X microcontrollers are members of the 
8-bit HCMOS ST63XX family, a series of devices 
specially oriented to TV applications. Different pin- 
out configurations are available to give the maximum 
application and cost flexibility. All ST638XX members 
are based on a building block approach: a common 
core is surrounded by a combination of on-chip 
peripherals (macrocells) available from a standard 
library. These peripherals are designed with the 
same Core technology providing full compatibility 
and short design time. Many of these macrocells are 
specially dedicated to TV applications. The macro- 
cells of the ST632X,5X family: two Timer peripherals 
each including an 8-bit counter with a 7-bit software 


$T6328 
ST6358 5 
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VROO1365 


programmable prescaler (Timer), a digital hard- 
ware activated watchdog function (DHWD), a serial 
peripheral interface (SPI), four 6-bit PWM D/A con- 
verters, an AFC A/D converter with 0.5V resolution, 
a 14-bit Voltage Synthesis tuning peripheral 
(ST635X only), an on-screen display (OSD) with 15 
characters per line, 64 characters. In addition all 
these devices have 8K of ROM, 256 bytes of data 
RAM and 128 bytes of EEPROM. Refer to pin 
configurations figures and to ST632X,5X device 
summary (Table 1) for the definition of family mem- 
bers and a summary of differences among the differ- 
ent types. 
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Figure 7. ST632X,5X Block Diagram 
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Table 1. ST632X,5X Device Summary 


sreaxe_[ ox | 56 


sressr_| ax | ae | 128 | 1 


PIN DESCRIPTION 


Vpp and Vss. Power is supplied to the MCU using 
these two pins. Vpp is power and Vss is the ground 
connection. 


OSCIN, OSCOUT. These pins are internally con- 
nected to the on-chip oscillator circuit. A quartz 
crystal or a ceramic resonator can be connected 
between these two pins in order to allow the correct 
operation of the MCU with various stability/cost 
trade-offs. The OSCIN pin is the input pin, the 
OSCOUT pin is the output pin. Refer to ON-CHIP 
CLOCK OSCILLATOR description for additional 
information. 


RESET. The active low RESET pin is used to start 
the microcontroller to the beginning of its program. 
Refer to RESET description for additional information. 


TEST. The TEST (mode select) pin is used to place 
the MCU into special operating mode. If TEST is 
held at Vss the MCU enters the normal operating 
mode. If TEST is held at Vpp when RESET is active 
the test operating mode is automatically selected 
(the user should connect this pin to Vss for normal 
operation). Refer to TEST mode description for 
additional information. 


PAO-PA7. These 8 lines are organized as one I/O 
port (A). Each line may be configured as either an 
input or as an output under software control of the 
data direction register. Port A has an open-drain 
(12V drive) output configuration with direct led driv- 
ing capability (30mA, 1V). Refer to I/O PORT de- 
scription for additional information. 


PBO-PB7. These 8 lines are organized as one I/O 
port (B). Each line may be configured as either an 
input with or without internal pull-up resistor or as an 
output under software control of the data direction 
register. PBO-PB4 have a push-pull configuration in 
output mode while PB5-PB7 are open-drain (5V 
drive). PB2 and PB3 lines are connected to the 
VSYNC and HSYNC control signals of the OSD cell ; 
to provide the right signals to the OSD these I/O lines 
should be programmed in input mode and the user 
can read "on the fly" the state of VSYNC and HSYNC 


oewoe | ran | can | ‘ene | "|e | Bor | AF6 9m oso | FASE | SiGe 
Po [e [es | [ves | roree [areas 

mer ee me tele ers eee ee 

prices [oc [ass [ve [we | 2 | + [es | « [ves | rome [overon 
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signals. PB2 is connected with the vertical syn- 
chronization signal VSYNC input. The active po- 
larity of this signal is software controlled. PB3 is 
connected with the horizontal synchronization sig- 
nal input HSYNC. Oscillator is synchronous with 
the change to low state. Oscillation stops while 
signal is in the high state. A ROM mask option is 
available to change the polarity of this signal. PB5, 
PB6 and PB7 lines when in output modes are 
"ANDed" with the SPI contro! signals. PB5 is con- 
nected with the SPI clock signal (SCL), PB6 with 
the SPI data signal (SDA) while PB7 is connected 
with SPI enable signal (SEN). Refer to I/O port and 
pin configuration description for additional information. 


PCO-PC7. These 8 lines are organized as one |/O 
port (C). Each line may be configured as either an 
input with or without internal pull-up resistor or as 
an output under software control of the data direc- 
tion register. PCO-PC2, PC4 have a push-pull con- 
figuration in output mode while PC3, PC5-PC7 
(OSD signals) are open-drain (5V drive). PC, 
PC5, PC6 and PC7 lines when in output modes are 
"ANDed" with the character and blank signals of the 
OSD cell. PC3 is connected with the OSD BLANK 
signal, PC5, PC6 and PC7 with the OSD R,G and 
B signals. These signals are active high. PC2 is 
also used as TV set On-Off switch (5V drive). Refer 
to I/O port and pin configuration description for 
additional information. 


DAO-DA3. These pins are the four PWM D/A out- 
puts (with 32KHz repetition) of the 6-bit on-chip D/A 
converters. The PWM function can be disabled by 
software and these lines can be used as general 
purpose open-drain outputs (12V drive). Refer to 
D/A converter description for additional information. 


IRIN. This pin is the external NMI of the MCU 


OUT1. This pin is the 62.5KHz output specially 
suited to drive multi-standard chroma processors. 
This function can be disabled by software and the 
pin can be used as general purpose open-drain 
output (12V drive). Refer to D/A converter descrip- 
tion for additional information. 
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PIN DESCRIPTION (Continued) 


BSWO0-BSW3. These output pins can be used to 
select up to 4 tuning bands. These lines are con- 
figured as open-drain outputs (12V drive). Refer to 
AFC description for additional information. 


KBYO-KBY2. These pins are input only and can 
be used for keyboard scan. They have CMOS 
threshold levels with schmitt trigger and on-chip 
100 KQ pull-up resistors. Refer to AFC description 
for additional information. 


AFC. This is the input of the on-chip 10 levels 
comparator that can be used to implement the AFC 
function. This pin is an high impedance input able 
to withstand signals with a peak amplitude up to 12V. 
Refer to AFC description for additional information. 


OSDOSCIN, OSDOSCOUT. These are the On 
Screen display oscillator terminals. An oscillation 
capacitor and coil network have to be connected to 
provide the right signal to the OSD. 

HSYNC, VSYNC. These are the horizontal and 
vertical synchronization pins. The active polarity of 
these pins to the OSD macrocell can be selected by 
the user as ROM mask option. If the device is 


Table 2. ST639X Pin Summary 


oe a ae 
BSW t0 BSNS [Ouput Open Drain iev SSS 
[our [ouput OpenDran tev 
KBYOIoKBY2 input, Pullup, Schmitt Trigger 
VO, Open-Drain, 12V, No Input Pull-up, Schmitt Trigger, High Drive 

BOB VO, Push-Pul SV, put Pullup Schmit Tigger 
PBS-PB7 | VO, Open-Drain, 5V, Input Pull-up, Schmitt Trigger 
C0-P02, POs [VO, Push-Pul 8, put Pullup, Schmit Tigger 
| 

JHSYNC,VSYNC ___[Input, Pullup, Schmitt Trigger 
losposcout ova pushul_——SSCSCSCSCSSSSSS 
Test [input PukDown 
[OSC [Input Resisive Bas, Sahm Wager lo RaselLags Ony 
RESET 
Voo.Ves 


Input, Pull-up, Schmitt Trigger Input 


Power Supply Pins 
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S) Output, Push-Pull 


specified to have negative logic inputs, then when 
these signals are low the OSD oscillator stops. If 
the device is specified to have positive logic inputs, 
then when these signals are high the OSD oscillator 
stops. Refer to OSD description for additional infor- 
mation. 


R, G, B, BLANK. Outputs from the OSD. R, G and 
B are the color outputs while BLANK is the blanking 
output. All outputs are open-drain. The active po- 
larity of these pins to can be selected by the user 
as ROM mask option. Refer to the pin configura- 
tions for additional information. 


VS. This is the output pin of the on-chip 14-bit 
voltage synthesis tuning cell (VS). The tuning sig- 
nal present at this pin gives an approximate resol- 
ution of 40KHz per step over the UHF band. This 
line is a push-pull output with standard drive 
(ST6356,57,58 only). 
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ST63XX CORE Figure 9. ST63XX Core Programming Model 


The Core of the ST63XX Family is implemented 
independently from the I/O or memory configuration. 
Consequently, it can be treated as an independent 


central processor communicating with I/O and mem- INDEX b7__X REG POINTER _b0 

ory via internal addresses, data, and control busses. REGISTERS b7 Y REG POINTER 0 SHORT DIRECT 
The in-core communication is arranged as shown ——————— — f woes 
in the following block diagram figure; the controller et Sa a 

being externally linked to both the reset and the 

oscillator, while the core is linked to the dedicated Eh PECUNUEA ICE Be 

on-chip macrocells peripherals via the serial data PROGRAM COUNTER bo 


bus and indirectly for interrupt purposes through 
the control registers. 


Registers SIX LEVELS 


The ST63XX Family Core has five registers and ety aaron 
three pairs of flags available to the programmer. 
They are shown in Figure 9 and are explained in 


the following paragraphs together with the program NORMAL FLAGS 
and data memory page registers. 
Accumulator (A). The accumulator is an 8-bit a 


general purpose register used in all arithmetic cal- 
culations, logical operations, and data manipula- 
tions. The accumulator is addressed in the data 
space as RAM location at the FFH address. 


NMI FLAGS 
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Figure 8. ST63XX Core Block Diagram 
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ST63XX CORE (Continued) 


Accordingly, the ST63XX instruction set can use 
the accumulator as any other register of the data 
space. 


Indirect Registers (X, Y). These two indirect reg- 
isters are used as pointers to the memory locations 
in the data space. They are used in the register-in- 
direct addressing mode.These registers can be 
addressed in the data space as RAM locations at 
the 80H (X) and 81H (Y) addresses. They can also 
be accessed with the direct, short direct, or bit direct 
addressing modes. Accordingly, the ST63XX in- 
struction set can use the indirect registers as any 
other register of the data space. 


Short Direct Registers (V, W). These two registers 
are used to save one byte in short direct addressing 
mode. These registers can be addressed in the 
data space as RAM locations at the 82H (V) and 
83H (W) addresses. They can also be accessed 
with the direct and bit direct addressing modes. 
Accordingly, the ST63XX instruction set can use 
the short direct registers as any other register of the 
data space. 


Program Counter (PC) 


The program counter is a 12-bit register that con- 
tains the address of the next ROM location to be 
processed by the core. This ROM location may be 
an opcode, an operand, or an address of operand. 
The 12-bit length allows the direct addressing of 
4096 bytes in the program space. Nevertheless, if 
the program space contains more than 4096 loca- 
tions, the further program space can be addressed 
by using the Program Bank Switch register. The PC 
value is incremented, after it is read for the address 
of the current instruction, by sending it through the 
ALU, so giving the address of the next byte in the 
program. To execute relative jumps the PC and the 
offset values are shifted through the ALU, where 
they will be added, and the result is shifted back 
into the PC. The program counter can be changed 
in the following ways: 


JP (Jump) instruction . PC= Jump address 
CALL instruction ....... PC= Call address 


Relative Branch 
instructions ......... PC= PC+offset 


Interrupt .......... PC= Interrupt vector 

PICOEL.S fyi gt Ae aha we et PC= Reset vector 

Testmode .......... PC=Test mode 
vector (1) 

RET & RETI instructions . . . C= Pop (stack) 

Normal instruction ..... PC= PC+1 


Note: 1. Not available to the user. 
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Flags (C, Z) 


The ST63XX Core includes three pairs of flags that 
correspond to 3 different modes: normal mode, 
interrupt mode and Non-Maskable-Interrupt-Mode. 
Each pair consists of a CARRY flag and a ZERO 
flag. One pair (CN, ZN) is used during normal oper- 
ation, one pair is used during the interrupt mode 
(CI,Zl) and one is used during the not-maskable 
interrupt mode (CNMI, ZNMI). 


The ST63XX Core uses the pair of flags that corre- 
sponds to the actual mode: as soon as an interrupt 
(resp. a Non-Maskable-Interrupt) is generated, the 
ST63XX Core uses the interrupt flags (resp. the NMI 
flags) instead of the normal flags. When the RETI 
instruction is executed, the normal flags (resp. the 
interrupt flags) are restored if the MCU was in the 
normal mode (resp. in the interrupt mode) before the 
interrupt. Should be observed that each flag set can 
only be addressed in its own routine (Not-maskable 
interrupt, normal interrupt or main routine). The inter- 
rupt flags are not cleared during the context switching 
and so, they remain in the state they were at the exit 
of the last routine switching. 


The Carry flag is set when a carry or a borrow 
occurs during arithmetic operations, otherwise it is 
cleared. The Carry flag is also set to the value of 
the bit tested in a bit test instruction, and partici- 
pates in the rotate left instruction. 


The Zero flag is set if the result of the last arithmetic 
or logical operation was equal to zero, otherwise it 
is cleared. 


The switching between these three sets is automat- 
ically performed when an NMI, an interrupt and a 
RETI instructions occur. As the NMI mode is auto- 
matically selected after the reset of the MCU, the 
ST63XX Core uses at first the NMI flags. Refer to 
INTERRUPT description for additional information. 


Stack 


The ST63XX Core includes true LIFO hardware 
stack that eliminates the need for a stack pointer. 


Figure 10. Stack Operation 
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ST63XX CORE (Continued) 


The stack consists of six separate 12-bit RAM 
locations that do not belong to the data space RAM 
area. When a subroutine call (or interrupt request) 
occurs, the contents of each level is shifted into the 
next level while the content of the PC is shifted into 
the first level (the value of the sixth level will be lost). 
When subroutine or interrupt return occurs (RET or 
RETI instructions), the first level register is shifted 
back into the PC and the value of each level is 
shifted back into the previous level. These two 
operating modes are described in Figure 10. Since 
the accumulator, as all other data space registers, 
is not stored in this stack the handling of this 
registers shall be performed inside the subroutine. 
The stack pointer will remain in its deepest posi- 
tion, if more than 6 calls or interrupts are executed, 
so that the last return address will be lost. It will also 
remain in its highest position if the stack is empty 
and a RET or RETI is executed. In this case the 
next instruction will be executed. 


Memory Registers 


Figure 11. Program ROM Page Register 


PRPR 
Program ROM Page Register 
(CAH, Write Only) 


The PRPR register can be addressed like a RAM 
location in the Data Space at the CAH address; 
nevertheless it is a write-only register that can not 
be accessed with single-bit operations. This regis- 
ter is used to select the 2-Kbyte ROM bank of the 
Program Space that will be addressed. The number 
of the page has to be loaded in the PRPR register. 
The PRPR register is not cleared during the MCU 
initialization and should therefore be defined before 
jumping out of the static page. Refer to the Program 
Space description for additional information con- 
cerning the use of this registers. The PRPR register 
is not modified when an interrupt or a subrou- 
tine occurs. 
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Figure 12. Data RAM Bank Register 


DRBR 
Data RAM Bank Register 
(E8H, Write Only) 


The DRBR register can be addressed like a RAM 
location in the Data Space at the E8H address, 
nevertheless it is write-only register that can not be 
accessed with single-bit operations. This register is 
used to select the desired 64-byte RAM/EEPROM 
bank of the Data Space. The number of the bank 
has to be loaded in the DRBR register and the 
instruction has to point to the selected location as 
it was in the 0 bank (from OOH address to 3FH 
address). This register is cleared during the MCU 
initialization (the Data space 0 bank is automat- 
ically addressed after the Reset). Refer to the Data 
Space description for additional information. The 
DRBR register is not modified when a interrupt or 
a subroutine occurs. 


Figure 13. Data ROM Window Register 


DWR 
Data ROM Window Register 
(C9H, Write Only) 


[07 05] 05} «] 02 Joe Jor oo 


The DWR register can be addressed like a RAM 
location in the Data Space at the C9H address, 
nevertheless it is write-only register that can not be 
accessed with single-bit operations. This register is 
used to move up and down the 64-byte read-only 
data window (from the 40H address to 7FH address 
of the Data Space) along the ROM memory of the 
MCU by step of 64 bytes. The effective address of 
the byte to be read as a data in the ROM memory is 
obtained by the concatenation of the 6 less signifi- 
cant bits of the address given in the instruction (as 
less significant bits) and the content of the DWR 
register (as most significant bits). Refer to the Data 
Space description for additional information. 
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MEMORY SPACES Space. A description of these spaces is shown in 


The MCUs operate in three different memory ['gure 14 and Figure 15. 
spaces: Program Space, Data Space, and Stack 


Figure 14. ST632X,5X Data Space Figure 15. ST632X,5X Data Space (Continued) 
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V REGISTER DA3 DATA/CONTROL REGISTER 
W REGISTER AFC RESULT REGISTER 


RESERVED RESERVED 
INTERRUPT OPTION REGISTER 
DATA ROM WINDOW REGISTER ACCUMULATOR 


PROGRAM ROM PAGE REGISTER 
RESERVED 
SPI DATA REGISTER 


OSD CONTROL REGISTERS LOCATED 
RESERVED IN PAGE 6 OF BANKED DATA RAM 


TIMER 1 PRESCALER REGISTER VERTICAL START ADDRESS REG. 
TIMER 1 COUNTER REGISTER HORIZONTAL START ADDRESS REG. 
TIMER 1 STATUS/CONTROL REG. VERTICAL SPACE REGISTER 
HORIZONTAL SPACE REGISTER 
RESERVED BACKGROUND COLOR REGISTER 
WATCHDOG REGISTER 


Note 1. VS data registers are available only on ST6356,57,58 
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MEMORY SPACES (Continued) 


Figure 16. ST632X,5X Memory Addressing Description Diagram 


PROGRAM SPACE 


INTERRUPT & 
OFFFH| RESET VECTORS 


Program Space 


The program space is physically implemented in 
the ROM memory and includes all the instructions 
that are to be executed, as well as the data required 
for the immediate addressing mode instructions, 
the reserved test area and user vectors. It is ad- 
dressed thanks to the 12-bit Program Counter reg- 
ister (PC register) and so, the ST63XX Core 
can directly address up to 4K bytes of Program 
Space. Nevertheless, the Program Space can be 
extended by the addition of 2-Kbyte ROM banks as 
it is shown in figure 16 in which an 8 Kbyte memory 
is described. These banks are addressed by point- 
ing to the OOOH-7FFH locations of the Program 
Space thanks to the Program Counter, and by 
writing the appropriate code in the Program ROM 
Page Register (PRPR register) located at the CAH 
address of the Data Space. Because interrupts 
and common subroutines should be available all 
the time only the lower 2K byte of the 4K program 
space are bank switched while the upper 2K byte 
can be seen as static space. Table 3 gives the 
different codes that allows the selection of the 
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DATA SPACE 


RAM /EEPROM 
BANKING AREA 


DATA ROM 


RAM 


WINDOW_SELECT 

PROGRAM ROM 

BANK SELECT 
DATA_RAM 


BANK SELECT 
a 


FFFH| ACCUMULATOR 


VAQ00419 


corresponding banks. Note that, from the memory 
point of view, the Page 1 and the Static Page 
represent the same physical memory: it is only a 
different way of addressing the same location. On 
S1T632X,5X a total of 8192 bytes of ROM have been 
implemented; 7948 are available as user ROM 
while 244 are reserved for testing. 


Figure 17. 8K Bytes Program Space 
Addressing Description 


Program 
counter 
space 


0000H 


0000H 


Page 1 
Static Page 


Static Page 
Page 1 
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MEMORY SPACES (Continued) 
Figure 18. Program ROM Page Register 


PRPR 
Program ROM Page Register 
(CAH Write Only) 


PRPRO = Prog ROM Select 0 
PRPR1 = Prog ROM Select 1 
Unused 
Unused 
Unused 
Unused 
Unused 


Unused 


D7-D2. These bits are not used. 


PRPR1-PRPRO. These are the program ROM 
banking bits and the value loaded selects the corre- 
sponding page to be addressed in the lower part of 
4K program address space as specified in Table 
3. This register is undefined on reset. 


Table 3. ST632X,5X Program ROM Page Regis- 
ter Coding 


Page 1 (Static Page) 


ro fe frae 
po |raoes 
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Note. The number of bits implemented depends on 
the size of the ROM of the device. Only the lower 
part of address space has been bankswitched 
because interrupt vectors and common subrou- 
tines should be available all the time. The reason 
of this structure is due to the fact that it is not 
possible to jump from a dynamic page to another, 
unless jumping back to the static page, changing 
contents of PRPR, and, than, jumping to a different 
dynamic page. 

Care is required when handling the PRPR register 
as it is write only. For this reason, it is not allowed 
to change the PRPR contents while executing in- 
terrupts drivers, as the driver cannot save and than 
restore its previous content. Anyway, this operation 
may be necessary if the sum of common routines 
and interrupt drivers will take more than 2K bytes; 
in this case could be necessary to divide the inter- 
rupt driver in a (minor) part in the static page (start 
and end), and in the second (major) part in one 
dynamic page. If it is impossible to avoid the writing 
of this register in interrupts drivers, an image of this 
register must be savedina RAM location, and each 
time the program writes the PRPR it writes also the 
image register. The image register must be written 
first, so if an interrupt occurs between the two 
instructions the PRPR register is not affected. 
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MEMORY SPACE (Continued) 
Table 4. ST632X,5X Program ROM Memory Map 


ROM Page Device Address EPROM Address (1) 


PAGE 0 0000H-007FH 0000H-007FH Reserved 
0080H-07FFH 0080H-07FFH User ROM 


0800H-OF9FH 0800H-OF9FH User ROM 
OFAQH-OFEFH OFAOH-OFEFH Reserved 
PAGE 1 OFFOH-OFF7H OFFOH-OFF7H Interrupt Vectors 
"STATIC" OFF8H-OFFBH OFF8H-OFFBH Reserved 
OFFCH-OFFDH OFFCH-OFFDH NMI Vector 


OFFEH-OFFFH OFFEH-OFFFH Reset Vector 

PAGE 2 O0000H-000FH 1000H-100FH Reserved 
0010H-07FFH 1010H-17FFH User ROM 

PAGE 3 0000H-O00FH 1800H-180FH Reserved 
0010H-07FFH 1810H-1FFFH User ROM 


Note 1. EPROM addresses are related to the use of ST63PXX piggyback emulation devices. 


Data Space 


The instruction set of the ST63XX Core operates 
on a specific space, named Data Space that con- 
tains all the data necessary for the processing of 
the program. The Data Space allows the address- 
ing of RAM memory, EEPROM memory, ST63XX 
Core/peripheral registers, and read-only data such 
as constants and the look-up tables. 


Data ROM Addressing. All the read-only data are 
physically implemented in the ROM memory in 
which the Program Space is also implemented. The 
ROM memory therefore contains the program to be 
executed and also the constants and the look-up 
tables needed for the program. The locations of 
Data Space in which the different constants and 
look-up tables are addressed by the ST63XX Core 
can be considered as being a 64-byte window 
through which it is possible to access to the read- 
only data stored in the ROM memory. This window 
is located from the 40H address to the 7FH address 
in the Data space and allows the direct reading of 
the bytes from the OOOH address to the 03FH 
address in the ROM memory. All the bytes of the 
ROM memory can be used to store either instruc- 
tions or read-only data. Indeed, the window can be 
moved by step of 64 bytes along the ROM memory 
in writing the appropriate code in the Write-only 
Data ROM Window register (DWR register, location 
C9H). The effective address of the byte to be read 
as a data in the ROM memory is obtained by the 
concatenation of the 6 less significant bits of the 
address in the Data Space (as less significant bits) 
and the content of the DWR register (as most 
significant bits). So when addressing location 40H 
of data space, and 0 is loaded in the DWR register, 
the physical addressed location in ROM is OOH. 


Figure 19. Data ROM Window Register 


DWR 
Data ROM Window Register 
(C9H Write Only) 


DWRO = Data ROM Window 0 


DWR1 = Data ROM Window 1 
DWR2 = Data ROM Window 2 


DWR3 = Data ROM Window 3 
DWR4 = Data ROM Window 4 
DWR5 = Data ROM Window 5 
DWRE6 = Data ROM Window 6 


Unused 


D7. This bit is not used. 


DWR6-DWRO. These are the Data Rom Window 
bits that correspond to the upper bits of data ROM 
program space. This register is undefined after 
reset. 


Notes Care is required when handling the DWR 
register as it is write only. For this reason, it is not 
allowed to change the DWR contents while executing 
interrupts drivers, as the driver cannot save and than 
restore its previous content. If it is impossible to avoid 
the writing of this register in interrupts drivers, an 
image of this register must be saved in a RAM 
location, and each time the program writes the DWR 
it writes also the image register. The image register 
must be written first, so if an interrupt occurs between 
the two instructions the DWR register is not affected. 
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MEMORY SPACE (Continued) 


Data RAM/EEPROM/OSD RAM Addressing 


In all members of the ST63XX family 64 bytes of data 
RAM are directly addressable in the data space from 
80H to BFH addresses. The additional 192 bytes of 
RAM the 128 bytes of EEPROM memory and the 
OSD RAM can be addressed using the banks of 64 
bytes located between addresses OOH and 3FH. 
The selection of the bank is done by programming 
the Data RAM Bank Switching register (DRBR 
register) located at the E8H address of the Data 
Space. In this way each bank of RAM, EEPROM or 
OSD RAM can be selected 64 bytes at a time. No 
more than one bank should be set at a time. 


Figure 20. Data RAM Bank Register 


DRBR 
Data RAM Bank Register 
(E8H Write Only) 


DRBRO = Data RAM Bank 0 
DRBR1 = Data RAM Bank 1 
DRBR2 = Data RAM Bank 2 
DRBR3 = Data RAM Bank 3 
DRBR4 = Data RAM Bank 4 
DRBR5 = Data RAM Bank 5 
DRBR6 = Data RAM Bank 6 


Unused 


D7. This bit is not used. 

DRBR6, DRBRS5. Each of these bits, when set, will 
select one OSD RAM register page. 
DRBR4,DRBR3,DRBR2. Each of these bits, when 
set, will select one RAM page. 


DRBR1,DRBRO. These bits select the EEPROM 
pages. Table 5 summarizes how to set the Data 
RAM Bank Register in order to select the various 
banks or pages. 


This register is undefined after reset. 
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Table 5. Data RAM Bank Register Set-up 


[——oraR vate [Selon 


OSD Page 5 
OSD Page 6 


Notes : 

Care is required when handling the DRBR register 
as it is write only. For this reason, it is not allowed 
to change the DRBR contents while executing 
interrupts drivers, as the driver cannot save and 
than restore its previous content. If it is impossible 
to avoid the writing of this register in interrupts 
drivers, an image of this register must be saved in 
a RAM location, and each time the program writes 
the DRBR it writes also the image register. 

The image register must be written first, so if an 
interrupt occurs between the two instructions the 
DRBR register is not affected. 


EEPROM Description 


Through the programming of the Data RAM Bank 
Register (DRBR= E8H) the user can select the 
bank or page leaving unaffected the way to address 
the static registers. The way to address the "dy- 
namic" page is to set the DRBR as described in 
Table 5 (e.g. to select EEPROM page 0, the DRBR 
has to be loaded with content 01H, see Data 
RAM/EEPROM/OSD RAM addressing for addi- 
tional information). Bits 0, 1 of the DRBR are dedi- 
cated to the EEPROM. 


The EEPROM module is physically organized in 32 
byte modules (2 modules per page) and does not 
require dedicated instructions to be accessed in 
reading or writing. The EEPROM is controlled by the 
EEPROM Control Register (EECR=EAH). Any EE- 
PROM location can be read just like any other data 
location, also in terms of access time. 


To write an EEPROM location takes about 5 mSec 
(10mSec max) and during this time the EEPROM 
is not accessible by the Core. A busy flag can be 
read by the Core to know the EEPROM status be- 
fore trying any access. In writing the EEPROM can 
work in two modes: Byte Mode (BMODE) and 
Parallel Mode (PMODE). The BMODE is the nor- 
mal way to use the EEPROM and consists in 
accessing one byte at atime. The PMODE consists 
in accessing 8 bytes per time. 
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MEMORY SPACE (Continued) 
Figure 21. EEPROM Control Register 


EECR 
EEPROM Control Register 
(EAH Read/Write) 


EN = EEPROM Enable Bit 

BS = EEPROM Busy Bit 

PE = Parallel Mode Enable Bit 
PS = Parallel Start Bit 
Reserved (Must be set L) 
Reserved (Must be set L) 

SB = Stand-by Enable Bit 


Unused 


D7. Not used 


SB. WAITE ONLY. If this bit is set the EEPROM is 
disabled (any access will be meaningless) and the 
power consumption of the EEPROM is reduced to 
the leakage values. 


D5, D4. Reserved for testing purposes, they must 
be set to zero. 


PS. SET ONLY. Once in Parallel Mode, as soon as 
the user software sets the PS bit the parallel writing 
of the 8 adjacent registers will start. PS is internally 
reset at the end of the programming procedure. 
Note that less than 8 bytes can be written; after 
parallel programming the remaining undefined 
bytes will have no particular content. 


PE. WAITE ONLY. This bit must be set by the 
user program in order to perform parallel pro- 
gramming (more bytes per time). If PE is set and 
the "parallel start bit" (PS) is low, up to 8 adjacent 
* bytes can be written at the maximum speed, the 
content being stored in volatile registers. These 8 
adjacent bytes can be considered as row, whose 
A7, A6, A5, A4, A3 are fixed while A2, A1 and AO 
are the changing bytes. PE is automatically reset 
at the end of any parallel programming procedure. 
PE can be reset by the user software before start- 
ing the programming procedure, leaving un- 
changed the EEPROM registers. 
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BS. READ ONLY. This bit will be automatically set 
by the CORE when the user program modifies an 
EEPROM register. The user program has to test it 
before any read or write EEPROM operation; any 
attempt to access the EEPROM while "busy bit" is 
set will be aborted and the writing procedure in 
progress completed. 


EN. WRITE ONLY. This bit MUST be set to one in 
order to write any EEPROM register. If the user 
program will attempt to write the EEPROM when 
EN= 0 the involved registers will be unaffected and 
the "busy bit" will not be set. 


After RESET the content of EECR register will be OOH. 


Notes : 

When the EEPROM is busy (BS= 1) the EECR can 
not be accessed in write mode, it is only possible 
to read BS status. This implies that as long as the 
EEPROM is busy it is not possible to change the 
status of the EEPROM control register. EECR bits 
4 and 5 are reserved for testing purposes, and the 
user must never set them to 1. 


Additional Notes on Parallel Mode. If the user 
wants to perform a parallel programming the first 
action should be the set to one the PE bit; from this 
moment the first time the EEPROM will be ad- 
dressed in writing, the ROW address will be latched 
and it will be possible to change it only at the end 
of the programming procedure or by resetting PE 
without programming the EEPROM. After the ROW 
address latching the Core can "see" just one EE- 
PROM row (the selected one) and any attempt to 
write or read other rows will produce errors. Do not 
read the EEPROM while PR is set. 


As soon as PE bit is set, the 8 volatile ROW latches 
are cleared. From this moment the user can load 
data in the whole ROW or just in a subset. PS 
setting will modify the EEPROM registers corre- 
sponding to the ROW latches accessed after PE. For 
example, if the software sets PE and accesses EE- 
PROM in writing at addresses 18H,1AH,1BH and 
then sets PS, these three registers will be modified 
at the same time; the remaining bytes will have no 
particular content. Note that PE is internally reset at 
the end of the programming procedure. This implies 
that the user must set PE bit between two parallel 
programming procedures. Anyway the user can set 
and then reset PE without performing any EEPROM 
programming. PS is a set only bit and is internally 
reset at the end of the programming procedure. Note 
that if the user tries to set PS while PE is not set there 
will not be any programming procedure and the PS 
bit will be unaffected. Consequently PS bit can not be 
set if EN is low. PS can be affected by the user set if, 
and only if, EN and PE bits are also set to one. 
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MEMORY SPACE (Continued) 


Warning : Parallel programming of the EEPROM 
with less than eight bytes may corrupt other bytes 
and should therefore be used with care, as here 
after underlined. 


a. Reason for limitation: 

betweeen PE (Parallel Enable) and PS (Parallel 
Start) of the EEPROM, the user writes up to eight 
bytes into the volatile data registers, a latch is also 
set to indicate which bytes have been accessed; 
the accessed bytes will be programmed when PS 
arrives. The logic is such that it is possible to set 
the latches of bytes which have NOT been ac- 
cessed. The latches are set whenever ANY regis- 
ter in the banked dataspace (OOh-3FH) is 
accessed for READ or WRITE between a PE and 
PS. The latch which is set will be determined by 
the three least significant bits of the register ad- 
dress. Only the latch is set, so finaal data of a 
corrupted byte after the parallel programming is 
always FFH. 


Note: read operations also occur internally to the 
micro for most instructions. Even if bytes are not 
seen to be corrupted within the parallel programm- 
ing routine, care should be taken, since they could 
become corrupted by an interrupt routine being 
serviced during loading of parallel bytes. 

This is logic related and is not a marginality or 
race condition; piggyback devices perform in the 
same way as ROM devices. Parallel programm- 
ing is tested with only LDI rr,nn instructions which 
do not corrupt other bytes. 


b. To Avoid Corrupted Bytes: 
— use Single Byte Mode, or 


— always define all eight bytes in Parallel Pro- 
gramming Mode, or 


— when programming less than eight bytes, the 
remaining EEPROM bytes should do not used 
by the program. 


Additional Notes Regarding Differences Be- 
tween ST63XX Devices and Corresponding 
Emulators. While PE is set, all the EEPROM page 
currently selected is accessible in reading and the 
writing of the bytes happens at the row to which 
belongs the last byte written before setting PS. The 
sequence: set PE, write in 10H the value X, write in 
21H the value Y, set PS, will result in: 10H un- 
changed, 20H loaded with value X, 21H loaded with 
value Y. In the emulator bits 4 and 5 of the EECR are 
implemented. If the user set to 1 one or both of these 
bits the contents of the EEPROM will be destroyed. 
The user should use care in using EEPROM emula- 
tion as in general the emulator does not emulate the 
behaviour of the EEPROM when it is misused. 
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STACK SPACE 


The stack space consists of six 12 bit registers that 
are used for stacking subroutine and interrupt return 
addresses plus the current program counter register. 


TEST MODE 


The test mode can be entered by connecting the 
TEST pin to an high logic level when reset is active; 
this action enables the factory test mode. The user 
is recommended to avoid this situation for normal 
operation. (TEST pin should be tied to ground). 


INTERRUPT 


The ST63XX Core can manage 4 different mask- 
able interrupt sources, plus one non-maskable in- 
terrupt source (top priority level interrupt). Each 
source is associated with a particular interrupt vec- 
tor that contains a Jump instruction to the related 
interrupt service routine. Each vector is located in 
the Program Space at a particular address (see 
Table 6). When a source provides an interrupt 
request, and the request processing is also en- 
abled by the ST63XX Core, then the PC register is 
loaded with the address of the interrupt vector (i.e. 
of the Jump instruction). Finally, the PC is loaded 
with the address of the Jump instruction and the 
interrupt routine is processed. 


The relationship between vector and source and 
the associated priority is hardware fixed for the 
different ST63XX devices. For some interrupt sour- 
ces it is also possible to select by software the kind 
of event that will generate the interrupt. 


Allinterrupts can be disabled by writing to the GEN 
bit (global interrupt enable) of the interrupt option 
register (address C8H). After a reset, ST63XX is in 
non maskable interrupt mode, so no interrupts will 
be accepted and NMI flags will be used, until a 
RETI instruction is executed. If an interrupt is ex- 
ecuted, one special cycle is made by the core, 
during that the PC is set to the related interrupt 
vector address. A jump instruction at this address 
has to redirect program execution to the beginning 
of the related interrupt routine. The interrupt detect- 
ing cycle, also resets the related interrupt flag (not 
available to the user), so that another interrupt can 
be stored for this current vector, while its driver is 
under execution. 


If additional interrupts arrive from the same source, 
they will be lost. NMI can interrupt other interrupt 
routines at any time, while other interrupts cannot 
interrupt each other. If more than one interrupt is 
waiting for service, they are executed according to 
their priority. The lower the number, the higher the 
priority. Priority is, therefore, fixed. Interrupts are 
checked during the last cycle of an instruction 
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INTERRUPT (Continued) 


(RET! included). Level sensitive interrupts have to 
be valid during this period. 


Table 6 details the different interrupt vectors/sour- 
ces relationships. 


Table 6. Interrupt Vectors/Sources 
Relationships 


Associated 
Vector 


Interrupt 
Source 


IRIN/NMI 
Pin (1) 


Interrupt 
Vector # 0 (NMI) 


Interrupt 
Vector # 2 
Interrupt 
Vector #3 
Interrupt 
Vector # 4 


1. This pin is associated with the NMI Interrupt Vector. 
2. This vector is not used in ST632X,5X 


Notes: 


Interrupt Vectors/Sources 


The ST63XX Core includes 5 different interrupt 
vectors in order to branch to 5 different interrupt 
routines. The interrupt vectors are located in the 
fixed (or static) page of the Program Space. 


The interrupt vector associated with the non-mask- 
able interrupt source is named interrupt vector #0. 
It is located at the (FFCH,FFDH) addresses in the 
Program Space. On ST632X,5X this vector is as- 
sociated to the rising edge sensitive external inter- 
rupt pin. 

The interrupt vectors located at addresses 
(FF6H,FF7H), (FF4H,FF5H), (FF2H,FF3H), 
(FFOH,FF1H) are named interrupt vectors #1, #2, 
#3 and #4 respectively. These vectors are associ- 
ated with VSYNC (#2), TIMER 1 (#3) and TIMER 
2 (#4); Interrupt vector (#1) is not used on 
ST6356,57,58. Refer to the Interrupt Details de- 
scription for more information. 


Interrupt Priority 


The non-maskable interrupt request has the hig- 
hest priority and can interrupt any other interrupt 
routines at any time, nevertheless the other inter- 
rupts cannot interrupt each other. If more than one 
interrupt request is pending, they are processed by 
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the ST63XX Core according to their priority level: 
vector #1 has the higher priority while vector #4 the 
lower. The priority of each interrupt source is hard- 
ware fixed. 


Interrupt Option Register 


The Interrupt Option Register (IOR register, loca- 
tion C8H) is used to enable/disable the individual 
interrupt sources and to select the operating mode 
of the external interrupt inputs. This register can be 
addressed in the Data Space as RAM location at 
the C8H address, nevertheless it is write-only reg- 
ister that can not be accessed with single-bit oper- 
ations. The operating modes of the external 
interrupt inputs associated to interrupt vectors #1 
and #2 are selected through bits 4 and 5 of the IOR 
register. 


Figure 22. Interrupt Option Register 


IOR 
interrupt Option Register 
(C8H Write Only) 


BISCCIEEIey 
DO = Unused 
D1 = Unused 
D2 = Unused 
D3 = Unused 
GEN = Global Enable Bit 
ES2 = Edge Selection Bit 


EL1 = Edge Level Selection Bit 


Unused 


D7. Not used. 


EL1. This is the Edge/Level selection bit of interrupt 
#1. When set to one, the interrupt is generated on 
low level of the related signal; when cleared to zero, 
the interrupt is generated on falling edge. The bit is 
cleared to zero after reset and as no interrupt 
source is associated to vector #1 on ST63XX, the 
user must keep this bit to zero to avoid ghost 
interrupts from this source. 


ES2. This is the edge selection bit on interrupt #2. 
This bit is used on the ST63XX devices with on-chip 
OSD generator for VSYNC detection. 


GEN. This is the global enable bit. When set to one all 
interrupts are globally enabled ; when this bit is cleared 
to zero all interrupts are disabled (including NMI). 


D3 - DO. These bits are not used. 
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INTERRUPT (Continued) 


Interrupt Procedure 


The interrupt procedure is very similar to a call 
procedure; the user can consider the interrupt as 
an asynchronous Call procedure. As this is an asyn- 
chronous event the user does not know about the 
context and the time at which it occurred. As a result 
the user should save all the data space registers 
which will be used inside the interrupt routines. 
There are separate sets of processor flags for 
normal, interrupt and non-maskable interrupt 
modes which are automatically switched and so 
these do not need to be saved. 


The following list summarizes the interrupt proce- 

dure (refer also to Figure 23. Interrupt Processing 

Flow Chart): 

- Interrupt detection 

- The flags C and Z of the main routine are ex- 
changed with the flags C and Z of the interrupt 
routine (resp. the NMI flags) 

- The value of the PC is stored in the first level of 
the stack - The normal interrupt lines are inhibited 
(NMI still active) 


- The edge flip-flop is reset 
- The related interrupt vector is loaded in the PC. 


- User selected registers are saved inside the inter- 
rupt service routine (normally on a software stack) 


- The source of the interrupt is found by polling (if 
more than one source is associated to the same 
vector) 


- Interrupt servicing 
- Return from interrupt (RET1) 


- Automatically the ST63XX core switches back to 
the normal flags (resp the interrupt flags) and 
pops the previous PC value from the stack 


The interrupt routine begins usually by the identifi- 
cation of the device that has generated the interrupt 
request. The user should save the registers which 
are used inside the interrupt routine (that holds 
relevant data) into a software stack. 

After the RETI instruction execution, the Core car- 
ries out the previous actions and the main routine 
can continue. 


ST632X/5X Interrupt Details 


IR Interrupt (#0). The IRIN Interrupt is associated 
with the first interrupt #0 (NMI, OFFCH). If enabled, 
then an interrupt will be generated on a rising edge 
at the pin. 


Interrupt (#1). On ST632X/5X no sources are as- 
sociated to vector (#1). To avoid any ghost interrupt 
due to interrupt (#1) the user must keep to zero the 
EL1 bit of IOR register. 
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Figure 23. Interrupt Processing Flow-Chart 


INSTRUCTION 


FETCH 
INSTRUCTION 
EXECUTE 
INSTRUCTION 


LOAD PC 
FROM IREQ 
VECTOR (FFC/FFD) 
SET 
INTERRUPT 
MASK 


IS THE CORE 
ALREADY IN 


NORMAL MODE 7? 


PUSH THE 
PC INTO THE 
STACK 
SELECT 
INT MODE 
FLANG 


CHECK IF THERE 1S 
AN INTERRUPT REQUEST 
AND INTERRUPT MASK 


VSYNC Interrupt (#2). The VSYNC Interrupt is 
connected to the interrupt #2. When disabled the 
VSYNCINT signal is low. Bit 5 of the interrupt option 
register C8H is used to select the negative edge 
(B2=0) or the positive edge (B2=1); the edge will 
dependon the application. Note that once an edge 
has been latched, then the only way to remove the 
latched signal is to service the interrupt. Care must 
be taken not to generate spurious interrupts. This 
interrupt may be used for synchronize to the 
VSYNC signal in order to change characters in the 
OSD only when the screen is on vertical blanking 
(if desired). This method may also be used to blink 
characters. 
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INTERRUPT (Continued) 


TIMER 1 Interrupt (#3). The TIMER 1 Interrupt is 
connected to the fourth interrupt #3 (OFF2H) which 
detects a high to low level (latched in the timer). For 
more information on the timer interrupt refer to the 
timer section. 


Timer 2 Interrupt (#4). The TIMER 2 Interrupt is 
connected to the fifth interrupt #4 (OFFOH) which 
detecty a high to low level (latched in the timer). For 
more information on the timer interrupt refer to the 
timer section. 


Notes Global disable does not reset edge sensitive 
interrupt flags. These edge sensitive interrupts 
become pending again when global disabling is 
released. Moreover, edge sensitive interrupts are 
stored in the related flags also when interrupts are 
globally disabled, unless each edge sensitive inter- 
rupt is also individually disabled before the inter- 
rupting event happens. Global disable is done by 
clearing the GEN bit of Interrupt option register, 
while any individual disable is done in the control 
register of the peripheral. The on-chip Timer periph- 
erals have an interrupt request flag bit (TMZ), this bit 
is set to one when the device wants to generate an 
interrupt request and a mask bit (ETI) that must be set 
to one to allow the transfer of the flag bit to the Core. 


Figure 24. Internal Reset Circuit 


OSCILLATOR 
SIGNAL 


RESET PIN 
(ACTIVE LOW) 


WATCHDOG 


RESET 


$1T6326,27,28 - ST6356,57,58 


RESET 


The ST63XX devices can be reset in two ways: by 
the external reset input (RESET) tied low and by 
the hardware activated digital watchdog peripheral. 


RESET Input 


The external active low reset pin is used to reset the 
ST63XX devices and provide an orderly software 
startup procedure. The activation of the Reset pin 
may occur at any time in the RUN or WAIT mode. 
Even short pulses at the reset pin will be accepted 
since the reset signal is latched internally and is only 
cleared after 2048 clocks at the oscillator pin. The 
clocks from the oscillator pin to the reset circuitry are 
buffered by a schmit trigger so that an oscillator in 
Start-up conditions will not give spurious clocks. The 
MCU is configured in the Reset mode as long as the 
signal of the RESET pin is low. The processing of the 
program is stopped and the standard Input/Output 
ports (port A, port B and port C) are in the input state 
(except PC2). As soon as the level on the reset pin 
becomes high, the initialization sequence is executed. 
Refer to the MCU initialization sequence for additional 
information. 


Watchdog Reset 


The ST63XX devices are provided with an on-chip 
hardware activated digital watchdog function in 
order to provide a graceful recovery from a soft- 
ware upset. If the watchdog register is not re- 
freshed and the end-of-count is reached, then the 
reset state will be latched into the MCU and an 
internal circuit pulls down the reset pin. This also 
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RESET (Continued) 


Figure 25. Reset & Interrupt Processing 
Flow-chart 
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resets the watchdog which subsequently turns off 
the pull-down and activates the pull-up device at 
the reset pin. This causes the positive transition at 
the reset pin. The MCU will then exit the reset state 
after 2048 clocks on the oscillator pin. 


Application Notes 
An external resistor between Vpp and the reset pin 
is not required because an internal pull-up device 


is provided. The user may prefer to add an external 
pull-up resistor. 


An internal Power-on device does not guarantee 
that the MCU will exit the reset state when Vpp is 
above 4.5V and therefore the RESET pin should 
be externally controlled. 
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Figure 26. Restart Initialization Program 
Flow-chart 
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MCU Initialization Sequence 


When a reset occurs the stack is reset to program 
counter, the PC is loaded with the address of the 
reset vector (located in the program ROM at ad- 
dresses FFEH & FFFH). A jump instruction to the 
beginning of the program has to be written into 
these locations. After a reset the interrupt mask is 
automatically activated so that the Core is in non- 
maskable interrupt mode to prevent false or ghost 
interrupts during the restart phase. Therefore the 
restart routine should be terminated by a RETI 
instruction to switch to normal mode and enable 
interrupts. If no pending interrupt is present at the 
end of the reset routine, the ST63XX will continue 
with the instruction after the RETI; otherwise the 
pending interrupt will be serviced. 


ky7 S&S:THOMSON 


WAIT & STOP MODES 


The STOP and WAIT modes have been im- 
plemented in the ST63XX Core in order to reduce 
the consumption of the device when the latter has 
no instruction to execute. These two modes are 
described in the following paragraphs. On ST63XX 
as the hardware activated digital watchdog function 
is present the STOP instruction is de-activated and 
any attempt to execute it will cause the automatic 
execution of a WAIT instruction. 


WAIT Mode 


The configuration of the MCU in the WAIT mode 
occurs as soon as the WAIT instruction is executed. 
The microcontroller can also be considered as being 
in a "software frozen" state where the Core stops 
processing the instructions of the routine, the con- 
tents of the RAM locations and peripheral registers 
are saved as long as the power supply voltage is 
higher than the RAM retention voltage but where the 
peripherals are still working. 

The WAIT mode is used when the user wants to 
reduce the consumption of the MCU when itis in idle, 
while not loosing count of time or monitoring of 
external events. The oscillator is not stopped in order 
to provide clock signal to the peripherals. The timers 
counting may be enabled (writing the PSI bitin TSCR 
register) and the timer interrupt may be also enabled 
before entering the WAIT mode; this allows the WAIT 
mode to be left when timer interrupt occurs. If the exit 
from the WAIT mode is performed with a general 
RESET (either from the activation of the external pin 
or by watchdog reset) the MCU will enter a normal 
reset procedure as described in the RESET chapter. 
If an interrupt is generated during WAIT mode the 
MCU behaviour depends on the state of the 
ST63XX Core before the initialization of the WAIT 
sequence, but also of the kind of the interrupt 
request that is generated. This case will be de- 
scribed in the following paragraphs. In any case, 
the ST63XX Core does not generate any delay 
after the occurrence of the interrupt because the 
oscillator clock is still available. 


STOP Mode 


On ST63XX the hardware watchdog is present and 
the STOP instruction has been de-activated. Any 
attempt to execute a STOP will cause the automatic 
execution of a WAIT instruction. 


Exit from WAIT Mode 


The following paragraphs describe the output pro- 
cedure of the ST63XX Core from WAIT mode when 
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an interrupt occurs. It must be noted that the restart 
sequence depends on the original state of the MCU 
(normal, interrupt or non-maskable interrupt mode) 
before the start of the WAIT sequence, but also of 
the type of the interrupt request that is generated. 


Normal Mode. If the ST63XX Core was in the main 
routine when the WAIT instruction has been executed, 
the ST63XX Core outputs from the wait mode as soon 
as any interrupt occurs; the related interrupt routine is 
executed and at the end of the interrupt service routine 
the instruction that follows the WAIT instruction is 
executed if no other interrupts are pending. 


Non-maskable Interrupt Mode. If the WAIT in- 
struction has been executed during the execution 
of the non-maskable interrupt routine, the ST63XX 
Core outputs from the wait mode as soon as any 
interrupt occurs: the instruction that follows the 
WAIT instruction is executed and the ST63XX Core 
is still in the non-maskable interrupt mode even if 
an other interrupt has been generated. 


Normal Interrupt Mode. If the ST63XX Core was 
in the interrupt mode before the initialization of the 
WAIT sequence, it outputs from the wait mode as 
soon as any interrupt occurs. Nevertheless, two 
cases have to be considered: 


— lf the interrupt is a normal interrupt, the interrupt 
routine in which the WAIT was entered will be 
completed with the execution of the instruction 
that follows the WAIT and the ST63XX Core is 
still in the interrupt mode. At the end of this 
routine pending interrupts will be serviced in 
accordance to their priority. 


— lf the interrupt is a non-maskable interrupt, the 
non-maskable routine is processed at first. Then, 
the routine in which the WAIT was entered will 
be completed with the execution of the instruc- 
tion that follows the WAIT and the ST63XX Core 
is still in the normal interrupt mode. 


Notes : 


lf all the interrupt sources are disabled, the restart 
of the MCU can only be done by a Reset activation. 
The Wait instruction is not executed if an enabled 
interrupt request is pending. In the ST63XX the 
hardware activated digital watchdog function is 
present. As the watchdog is always activated the 
STOP instruction is de-activated and any attempt 
to execute the STOP instruction will cause an 
execution of a WAIT instruction. 
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ON-CHIP CLOCK OSCILLATOR 


The internal oscillator circuit is designed to require 
a minimum of external components. A crystal 
quartz, a ceramic resonator, or an external signal 
(provided to the OSCIN pin) may be used to gener- 
ate a system clock with various stability/cost tra- 
deoffs. The typical clock frequency is 8MHz. Please 
note that different frequencies will affect the oper- 
ation of those peripherals (D/As, SPI, 62.5 KHz 
OUT) whose reference frequencies are derived 
from the system clock. 


The different clock generator options connection 
methods are shown in Figure 27, crystal specifica- 
tions and suggested PC board layouts are given in 
Figure 28 and Figure 29. One machine cycle takes 
13 oscillator pulses; 12 clock pulses are needed to 
increment the PC while and additional 13th pulse is 
needed to stabilize the internal latches during mem- 
ory addressing. This means that with a clock fre- 
quency of 8MHz the machine cycle is 1.625uSec. 


The crystal oscillator start-up time is a function of 
many variables: crystal parameters (especially RS), 
oscillator load capacitance (CL), IC parameters, am- 
bient temperature, and supply voltage.It must be 
observed that the crystal or ceramic leads and circuit 
connections must be as short as possible. Typical 
values for CL1 and CL2 are in the range of 15pF to 
22pF but these should be chosen based on the 
crystal manufacturers specification. Typical input ca- 
pacitance for OSCIN and OSCOUT pins is 5pF. 


The oscillator output frequency is internally divided 
by 13 to produce the machine cycle and by 12 to 
produce the Timer and the Watchdog clock. A byte 
cycle is the smallest unit needed to execute any 
operation (i.e., increment the program counter). An 
instruction may need two, four, or five byte cycles 
to be executed (See Table 7). 


Table 7. Instructions Timing with 8MHz Clock 


; Execution 
Instruction Type Time 


Branch if set/reset 5 Cycles 


Branch & Subroutine Branch | 4 Cycles 


Bit Manipulation 4 Cycles 


Load Instruction 4 Cycles 


Arithmetic & Logic 4 Cycles 


Conditional Branch 2 Cycles 


Program Control 2 Cycles 
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Figure 27. Clock Generator Options 
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Figure 28. Crystal Parameters 
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ON-CHIP CLOCK OSCILLATOR (Continued) 
Figure 29. PC Board Layouts Examples 
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Figure 30. OSCIN, OSCOUT Configuration 
Diagram 


OSCIN, OSCOUT (QUARTZ PINS) 


OSCOUT 


VA00462 


$1T6326,27,28 - ST6356,57,58 


INPUT/OUTPUT PORTS 


The ST63XX microcontrollers use three standard 
I/O ports (A,B,C) with up to eight pins on each port; 
refer to the device pin configurations to see which 
pins are available. 


Each line can be individually programmed either in 
the input mode or the output mode as follows by 
software. 


- Output 


- Input with on-chip pull-up resistor (selected by 
software) 


- Input without on-chip pull-up resistor (selected by 
software) 


Note: pins with 12V open-drain capability do not 
have pull-up resistors. 


In output mode the following hardware configura- 
tions are available: 


- Open-drain output 12V (PAO-PA7) 
- Open-drain output 5V (PB5-PB7, PC3, PC5-PC7) 
- Push-pull output (PBO-PB4, PCO-PC2,PC4) 


The lines are organized in three ports (port A,B,C). 
The ports occupies 6 registers in the data space. 
Each bit of these registers is associated with a 
particular line (for instance, the bits 0 of the Port A 
Data and Direction registers are associated with the 
PAO line of Port A). 


There are three Data registers (DRA, DRB, DRC), 
that are used to read the voltage level values of the 
lines programmed in the input mode, or to write the 
logic value of the signal to be output on the lines 
configured in the output mode. The port Data Reg- 
isters can be read to get the effective logic levels of 
the pins, but they can be also written by the user 
software, in conjunction with the related Data Di- 
rection Register, to select the different input mode 
options. Single-bjt operations on I/O registers (bit 
set/reset instructions) are possible but care is 
necessary because reading in input mode is done 
from I/O pins and therefore they might be in- 
fluenced by the external load, while writing will 
directly affect the Port data register causing an 
undesired changes of the input configuration. The 
three Data Direction registers (DDRA, 
DDRB,DDRB) allow the selection of the direction of 
each pin (input or output). 

All the I/O registers can be read or written as any 
other RAM location of the data space, so no extra 
RAM cell is needed for port data storing and man- 
ipulation. During the initialization of the MCU, all the 
I/O registers are cleared and the input mode with 
pull-up is selected on all the pins thus avoiding pin 
conflicts (with the exception of PC2 that is set in 
output mode and is set low). 
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INPUT/OUTPUT PORTS (Continued) 


Details of I/O Ports 


When programmed as an input a pull-up resistor (if 
available) can be switched active under program 
control. When programmed as an output the I/O 
port will operate either in the push-pull mode or the 
open-drain mode according to the hardware fixed 
configuration as specified below. 


Port Ais available as an open-drain only (no push- 
pull programmability and no resistive pull-up in 
input mode) capable of withstanding 12V while the 
normal open drain has standard ratings of Vpp + 
0.3V. This I/O port has been specially designed for 
direct led driving and is able to sink up to 30mA with 
a maximum VoL of 1V. 


Some Port B and C lines are also used as I/O 

buffers for signals coming from the on-chip SPI and 

OSD. In this case the final signal on the output pin 

is equivalent to a wired AND with the programmed 

data output. If the user needs to use the SPI or the 

OSD, then the I/O line should be set in output mode 

while the open-drain configuration is harware 

fixed ; the corresponding data bit must set to one. 

PB2 and PB3 must be programmed in input mode 

to provide the HSYNC and VSYNC signal to the 

OSD. 

On ST632xX,5X the I/O pins with double or special 

functions are: 

- PB2/VSYNC (connected to the OSD VSYNC sig- 
nal) 

- PB3/HSYNC (connected to the OSD HSYNC sig- 
nal) 

- PB5/SCL (connected to the SPI clock signal) 

- PB6/SDA (connected to the SPI data signal) 

- PB7/SEN (connected to the SPI enable signal) 

- PC2/ON-OFF, this I/O is specially suited for TV 
SET ON-OFF and for this reason at reset the 
related Data Direction bit will be automatically set 
to one (I/O line is in output mode), while the rest 
of the port is in input mode. 

- PC3/BLANK (connected to the OSD Blank signal) 

- PC5/R, PC6/G, PC7/B (connected to the OSD 
R-G-B signals) 

Allthe Port A, Band C I/O lines have Schmitt-trigger 

input configuration with a typical hysteresis of 1V. 

I/O Pin Programming 

Each pin can be individually programmed as input or 

output with different input and output configurations. 

This is achieved by writing to the relevant bit in the 

data (DR) and data direction register (DDR). 

Table 8 shows all the port configurations that can 

be selected by the user software. 
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With on-chip pull-up 


resistor 


Open-drain or Push-Pull 


Note. X. Means don’t care 
Figure 31. I/O Port Data Registers 


DDRPA, DRPB, DRPC 
Port A, B, C Data Registers 
(COH PA, C1H PB, C2H PC Read/Write) 


——————— PA7-PA0 = Data Bits 
| PB7-PBO = Data Bits 
PC7-PCO = Data Bits 


PA7-PAO. These are the I/O port A data bits with 
open-drain configuration and high-drive capability. 
Reset at power on. 

PB7/SEN. This is a general purpose open-drain I/O 
line. The output is the AND between this data bit 
and the SEN (Enable) signal coming from the SPI 
peripherals. Reset at power on. 

PB6/SDA. This is ageneral purpose open-drain I/O 
line. The output is the AND between this data bit 
and the SDA (Data) signal coming from the SPI 
peripheral. Reset at power on. 

PB5/SCL. This is a general purpose open-drain I/O 
line. The output is the AND between this data bit 
and the SCL (Clock) signal coming from the SPI 
peripheral. Reset at power on. 


PC7-PC3,PC1-PCO. These are the I/O port C data 
bits. Reset at power on. 


PC2/ON-OFF. This is a general purpose 1/O line 
suitable for TV set ON-OFF. Reset at power on. 


Figure 32. I/O Port Data Direction Registers 


DDRPA, DDRPB, DDRPC 
Port A, B, C Data Registers 
(C4H PA, C5H PB, C6H PC Read/Write) 


—— PA/-PA0 = Data Direction Bits 
——_—__—_—_—__—___ PB7-PB0 = Data Direction Bits 
PC7-PCO = Data Direction Bits 


"0" defines bit as input 
"1" defines bit as output 
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INPUT/OUTPUT PORTS (Continued) 


PA7-PAO. These are the I/O port A data direction 
bits. When a bit is cleared to zero the related I/O 
line is in input mode, if bit is set to one the related 
I/O line is in output mode. Reset at power-on. 


PB7-PBO. These are the I/O port B data direction 
bits. When a bit is cleared to zero the related I/O 
line is in input mode, if bit is set to one the related 
I/O line is in output mode. Reset at power-on. 


PC7-PCO. These are the I/O port C data direction 
bits. When a bit is cleared to zero the related I/O 
line is in input mode, if bit is set to one the related 
I/O line is in output mode. Set to 04H at power-on. 
Bit 2 (PC2 pin) is set to one (output mode selected) 
as this line is intended for TV ON-OFF switching. 


Input/Output Configurations 


The following schematics show the I/O lines hard- 
ware configuration for the different options. Figure 
34 shows the 1/O configuration for an I/O pin with 
open-drain 12V capability (standard drive and high 
drive). Figure 33 shows the I/O configuration for an 
/O pin with push-pull and with open drain 5V 
capability. 

Notes : 

The WAIT instruction allows the ST63XX to be used 
in situations where low power consumption is 
needed. This can only be achieved however if the 


Figure 33. Port B & C 1/O Configuration Diagram 
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I/O pins either are programmed as inputs with well 
defined logic levels or have no power consuming 
resistive loads in output mode. As the same die is 
used for the different ST63XX versions the unavail- 
able I/O lines of ST63XX should be programmed in 
output mode. 


Single-bit operations on I/O registers are possible 
but care is necessary because reading in input 
mode is done from I/O pins while writing will directly 
affect the Port data register causing an undesired 
changes of the input configuration. 


Figure 34. Port Al/O Configuration Diagram 
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TIMERS 


The ST63XX devices offer two on-chip Timer periph- 
erals consisting of an 8-bit counter with a 7-bit pro- 
grammable prescaler, thus giving a maximum count 
of 2'°, and a control logic that allows configuring the 
peripheral in three operating modes. Figure 35 
shows the timer block diagram. These timers do not 
have the external TIMER pin available for the user. 
The content of the 8-bit counter can be read/written 
in the Timer/Counter register TCR that can be ad- 
dressed in the data space as RAM location at the 
D3H (Timer 1) and DBH (Timer 2) addresses. The 
state of the 7-bit prescaler can be read in the PSC 
register at the D2H (Timer 1) and DAH (Timer 2) 
addresses. The control logic device can be managed 
thanks to the TSCR register D4H (Timer 1) and DCH 
(Timer 2) addresses as it is described in the following 
paragraphs. 


The following description applies to both Timer 1 
and Timer 2. The 8-bit counter is decrement by the 
output (rising edge) coming from the 7-bit prescaler 
and can be loaded and read under program control. 
When it decrements to zero then the TMZ (timer 
zero) bit in the TSCR is set to one. If the ETI (enable 
timer interrupt) bit in the TSCR is also set to one an 


Figure 35. Timer Peripheral Block Diagram 
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interrupt request, associated to interrupt vector #3 
(for Timer 1) and #4 for (Timer 2), is generated. The 
interrupt of the timer can be used to exit the MCU 
from the WAIT mode. 


The prescaler decrements on rising edge. The 
prescaler input can be the oscillator frequency 
divided by 12 or an external clock at TIMER pin (this 
is not available in ST63XX). 

Depending on the division factor programmed by 
PS2/PS1/PS0O (see table 9) bits in the TSCR, the 
clock input of the timer/counter register is multi- 
plexed to different sources. 

On division factor 1, the clock input of the prescaler is 
also that of timer/counter; on factor 2, bit O of prescaler 
register is connected to the clock input of TCR. 


This bit changes its state with the half frequency of 
prescaler clock input. On factor 4, bit 1 of PSC is 
connected to clock input of TCR, and so on. On 
division factor 128, the MSB bit 6 of PSC is con- 
nected to clock input of TCR. The prescaler in- 
itialize bit (PSI) in the TSCR register must be set to 
one to allow the prescaler (and hence the counter) 
to start. If it is cleared to zero then all of the 
prescaler bits are set to one and the counter is 
inhibited from counting. 


DATA BUS 8 


STATUS/CONTROL 
REGISTER 
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Figure 36. Timer Working Principle 


$1T6326,27,28 - ST6356,57,58 


7—-BIT PRESCALER 
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8-1 MULTIPLEXER 


The prescaler can be given any value between 0 
and 7FH by writing to the related register address, 
if bit PSI in the TSCR register is set to one. The tap 
of the prescaler is selected using the PS2/PS1/PS0O 
bits in the control register. Figure 36 shows the timer 
working principle. 


Timer Operating Modes 


As on ST63XX devices the external TIMER pin is 
not available the only allowed operating mode is the 
output mode that have to be selected by setting to 
1 bit 4 and by clearing to 0 bit 5 in the TSCR1 
register. This procedure will enable both Timer 1 
and Timer 2. Any other combination written into 
these two bits will disable any Timer 1 and Timer 2 
operation. 


Output Mode (TSCR1 D4 = 1, TSCR1 D5 = 0). On 
this mode the timer prescaler is clocked by the 
prescaler clock input (OSC/12). The user can select 
the desired prescaler division ratio through the 
PS2/PS1/PS0 bits. When TCR count reaches 0, it 
sets the TMZ bit inthe TSCR. 


The TMZ bit can be tested under program control 
to perform a timer function whenever it goes high. 
Bit D4 and D5 on TSCR2 (Timer 2) register are not 
implemented. 
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Timer Interrupt 


When the counter register decrements to zero and 
the software controlled ETI (enable timer interrupt) 
bit is set to one then an interrupt request associated 
to interrupt vector #3 (for Timer 1) and to interrupt 
vector #4 (for Timer 2) is generated. When the 
counter decremenis to zero also the TMZ bit in the 
TSCR register is set to one. 


Notes : 

TMZ is set when the counter reaches OOH ; how- 
ever, it may be set by writing OOH in the TCR register 
or setting the bit 7 of the TSCR register. TMZ bit 
must be cleared by user software when servicing 
the timer interrupt to avoid undesired interrupts 
when leaving the interrupt service routine. After 
reset, the 8-bit counter register is loaded to FFH 
while the 7-bit prescaler is loaded to 7FH , and the 
TSCR register is cleared which means that timer is 
stopped (PSI=0) and timer interrupt disabled. 


A write to the TCR register will predominate over 
the 8-bit counter decrement to OOH function, i.e. if 
a write and a TCR register decrement to OOH occur 
simultaneously, the write will take precedence, and 
the TMZ bit is not set until the 8-bit counter reaches 
OOH again. The values of the TCR and the PSC 
registers can be read accurately at any time. 
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TIMERS (Continued) 


Timer Registers 


Figure 37. Timer Status Control Registers 


TSCR 


Timer 1 & 2 Status Contro! Registers 
(D4H Timer 1, DCH Timer 2, Read/Write) 


PEEP EE 
PSO = Prescaler Mux Select 
PS1 = Prescaler Mux Select 
PS2 = Prescaler Mux Select 
PSI = Prescaler Initialize Bit 
D4 = Timers Enable Bit 
D5 = Timers Enable Bit 
ETI = Enable Timer Interrupt 
TMZ = Timer Zero Bit 


TMZ. Low-to-high transition indicates that the timer 
count register has decrement to zero. This bit must 
be cleared by user software before to start with a 
new count. 


ETI. This bit, when set, enables the timer interrupt 
(vector #3 for Timer 1, vector #4 for Timer 2) request. 
lf ETI=0 the timer interrupt is disabled. If ETl= 1 and 
TMZ= 1 an interrupt request is generated. 


D5. This is the timers enable bit D5. It must be 
cleared to 0 together with a set to 1 of bit D4 to 
enable both Timer 1 and Timer 2 functions. It is not 
implemented on TSCR2 register. Any other combi- 
nation of TSCR1 D4 and D5 bits will disable any 
operation of both Timer 1 and Timer 2. 


D4. This is the timers enable bit D4. It must be set 
to 1 together with a clear to O of bit D5 to enable 
both Timer 1 and Timer 2 functions. It is not im- 
plemented on TSCR2 register. Any other combina- 
tion of TSCR1 D4 and D5 bits will disable any 
operation of both Timer 1 and Timer 2. 


PSI. Used to initialize the prescaler and inhibit its 
counting while PSI = 0 the prescaler is set to 7FH 
and the counter is inhibited. When PSI = 1 the 
prescaler is enabled to count downwards. As long as 
PSl= 0 both counter and prescaler are not running. 


PS2-PS0. These bits select the division ratio of the 
prescaler register. (see table 9) 
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The TSCR1 and TSCR2 registers are cleared on 
reset. The correct D4-D5 combination must be 
written in TSCR1 by user’s software to enable the 
operation of Timer 1 and Timer 2. 


Table 9. Prescaler Division Factors 


pre [res [re [owas 


Figure 38. Timer Counter Registers 


TCR 
Timer Counter 1 & 2 Register 
(D3H Timer 1, DBH Timer 2, Read/Write) 


[27] 66| 0s] p¢| 08} o2 os [oo 
a D7-D0 = Counter Bits 


Figure 39. Prescaler Registers 


PSC 
Timer Prescaler 1 & 2 Registers 
(D2H Timer 1, DAH Timer 2, Read/Write) 


fff] 
a ae D6-D0=Prescaler Bits 


Always Read as "0" 
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HARDWARE ACTIVATED DIGITAL WATCHDOG 
FUNCTION 


The hardware activated digital watchdog function 
consists of a down counter that is automatically 
initialized after reset so that this function does not 
need to be activated by the user program. As the 
watchdog function is always activated this down 
counter can’t be used as a timer. The watchdog is 
using one data space register (HWDR location 
D8H). The watchdog register is set to FEH on reset 
and immediately starts to count down, requiring no 
software start. Similarly the hardware activated 
watchdog can not be stopped or delayed by soft- 
ware. 


The watchdog time can be programmed using the 
6 MSbits in the watchdog register, this gives the 
possibility to generate a reset in a time between 
3072 to 196608 oscillator cycles in 64 possible 
steps. (With a clock frequency of 8MHz this means 
from 384us to 24.576ms). The reset is prevented if 
the register is reloaded with the desired value 
before bits 2-7 decrement from all zeros to all 
ones. 


The presence of the hardware watchdog deacti- 
vates the STOP instruction and a WAIT instruction 
is automatically executed instead of a STOP. Bit 1 
of the watchdog register (set to one at reset) can 
be used to generate a software reset if cleared to 
zero). Figure 40 shows the watchdog block diagram 
while Figure 41 shows its working principle. 
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Figure 41. Hardware Activated Watchdog 
Working Principle 


WATCHDOG CONTROL REGISTER 


sheng 


8-BIT 
DOWN COUNTER 


VA00190 


Figure 40. Hardware Activated Watchdog Block Diagram 


DATA BUS 
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OSCILLATOR 
CLOCK 
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HARDWARE ACTIVATED DIGITAL WATCHDOG 
FUNCTION (Continued) 


Figure 42. Watchdog Register 


HWDR 
Hardware Activated Watchdog Register 
(D8H Read/Write) 
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i. C= Watchdog Activation Bit 
SR= Software Reset Bit 
T1-T6 = Counter Bits 


T1-T6. These are the watchdog counter bits. It 
should be noted that D7 (T1) is the LSB of the 
counter and D2 (T6) is the MSB of the counter, 
these bits are in the opposite order to normal. 


SR. This bit is set to one during the reset phase 
and will generate a software reset if cleared to zero. 


C. This is the watchdog activation bit that is hard- 
ware set to one; the user can’t change the value of 
this bit (the watchdog is always active). 


The register reset value is FEH (Bit 1-7 set to one, 
Bit O cleared). 


SERIAL PERIPHERAL INTERFACE 


The ST63XX Serial Peripheral Interface macrocell 
(SPI) has been designed to be cost effective and 
flexible in interfacing the various peripherals in TV 
applications. 


It maintains the software flexibility but adds hard- 
ware configurations suitable to drive devices which 
require a fast exchange of data. The three pins 
dedicated for serial data transfer (single master 
only) can operate in the following ways: 


- as Standard I/O lines (software configuration) 
-as S-BUS oras I?CBUS (two pins) 
- as standard (shift register) SPI 


When using the hardware SPI, a fixed clock rate of 
62.5kHz is provided. 


It has to be noted that the first bit that is output on 
the data line by the 8-bit shift register is the MSB. 


SPI Data/Control Registers 


For I/O details on SCL (Serial Clock), SDA (Serial 
Data) and SEN (Serial Enable) please refer to I/O 
Ports description with reference to the following 
registers: 
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Port B data register, Address C1H (Read/Write). 

- BIT D5 "SCL" 

- BIT D6 "SDA" 

- BIT D7 "SEN" 

Port B data direction register, Address C5H 
(Read/Write). 


Figure 43. SPI Serial Data Register 


SSDR 
SPI Serial Data Register 
(CCH Read/Write) 
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a D7-DO = Data Bits 


D7-DO. These are the SPI data bits. They can be 
neither read nor written when SPI is operating 
(BUSY bit set). They are undefined after reset. 


Figure 44. SPI Control Register 1 


SCRi 
SPI Control Register 1 
(EBH Read/Write) 
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S-BUS/I? C BUS Selection 


STD/SPI Enable 
STP = Stop Bit 2 
STR = Start Br 3 


Unused 


D7-D4. These bits are not used. 


STR. This is Start bit for IPCBUS/S-BUS. This bit is 
meaningless when STD/SPI enable bit is cleared to 
zero. If this bit is set to one STD/SPI bit is also set to 
"{" and SPI Start generation, before beginning of 
transmission, is enabled. Set to zero after reset. 


STP. This is Stop bit for *1CBUS/S-BUS. This bit is 
meaningless when STD/SPI enable bit is cleared 
to zero. If this bit is set to one STD/SPI bit is also 
set to "1" and SPI Stop condition generation is 
enabled. STP bit must be reset when standard 
protocol is used (this is also the default reset con- 
ditions). Set to zero after reset. 
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SERIAL PERIPHERAL INTERFACE (Continued) 


S-BUS/I?CBUS Selection. This bit, in conjunction 
with STD/SPI bit, allows the SPI disable and will 
select between I°CBUS and S-BUS protocols. If 
this bit is cleared to "0" when STD bit is also "0", the 
SPI interface is disabled. If this bit is cleared to zero 
when STD bit is set to'"1", the I>CBUS protocol will 
be selected. If this bit is set to one when STD bit is 
set to "1", the S-BUS protocol will be selected. 
Cleared to zero after reset. 


STD, SPI Enable. This bit, in conjunction with 
S-BUS/I°CBUS bit, allows the SPI disable and will 
select between I°CBUS/S-BUS and Standard 
shift register protocols. If this bit is set to one, it 
selects both I°CBUS and S-BUS protocols; final 
selection between them is made by S- 
BUS/I2CBUS bit. If this bit is cleared to zero when 
S-BUS/I*CBUS is set to "1" the Standard shift 
register protocol is selected. If this bit is cleared 
to "0" when S-BUS/I°CBUS is cleared to 0 the SPI 
is disabled. Set to zero after reset. 


Table 10. SPI Modes Selection 


DO D1 : 
S-Bus/I°CBUS STD/SPI SPI Function 


STD Shift 
Register 


SPI Control Register 2 
(ECH Read/Write) 


BSY = Busy Brt 0 


ACN = AcKnowledge Bit 
VRY/S = Venfy/Sync Enable 
TX/RX = Enable Bit 


Unused 


D7-D4. These bits are not used. 


TX/RX. Write Only. When this bit is set, current byte 
operation is a transmission. When itis reset, current 
operation is a reception. Set to zero after reset. 
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VRY/S.Read Only/Write Only. This bit has two dif- 
ferent functions in relation to read or write oper- 
ation. Reading Operation: when STD and/or TRX 
bits are cleared to 0, this bit is meaningless. When 
bits STD and TX are set to 1, this bit is set each 
time BSY bit is set. This bit is reset during byte 
operation if real data on SDA line are different from 
the ones output from the shift register. Set to zero 
after reset. Writing Operation : it enables (if set to 
one) or disables (if cleared to zero) the interrupt 
coming from VSYNC pin. Undefined after reset. 
Refer to OSD description for additional information. 


ACN.Aead Only. \f STD bit (D1 of SCR1 register) 
is cleared to zero this bit is meaningless. When STD 
is set to one, this bit is set to one if no Acknowledge 
has been received. In this case it is automatically 
reset when BSY is set again. Set to zero after reset. 


BSY. Read/Set Only. This is the busy bit zero. When 
a one Is loaded into this bit the SPI interface start 
the transmission of the data byte loaded into SSDR 
data register or receiving and building the receive 
data into the SSDR data register. This is done in 
accordance with protocol, direction and start/stop 
condition(s). This bit is automatically cleared at the 
end of the current byte operation. Cleared to zero 
after reset. 


Note : 

The SPI shift register is also the data transmission 
register and the data received register; this new 
feature is made possible by using the serial struc- 
ture of the ST63XX and thus reducing size and 
complexity. 


During transmission or reception of data, all access 
to serial data register is therefore disabled. The 
reception or transmission of data is started by 
setting the BUSY bit to "1"; this will be automatically 
reset at the end of the operation. After reset, the 
busy bit is cleared to "0", and the hardware SPI 
disabled by clearing bit O and bit 1 of SPI contro! 
register 1 to "0". The outputs from the harware SPI 
are "ANDea" to the standard I/O software controlled 
outputs. If the hardware SPI is in operation then 
Port B ouputs related to the SPI should be set high 
or the pins should pin configured as inpus using the 
data direction register. When the SPI is configured 
as the S-BUS, the three pins PB5, PB6 and PB7 
become the pins SCL, SDA and SEN respectively. 
When configured as the I@CBUS the pins PB5 and 
PB6 are configured as the pins SCL and SDA; PB7 
is not driven and can be used as general purpose 
I/O pin. Inthe case of the STDSPI the pins PB5 and 
PB6 become the signals CLOCK and DATA, PB7 
is not driven and can be used as general purpose 
I/O pin. The VERIFY bit is available when the SPI 
is configured as either S-BUS or I°CBUS. At the 
start of a byte transmission, the verify bit is set to 
one. If at any time during the transmission of the 
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SERIAL PERIPHERAL INTERFACE (Continued) 


following eight bits, the data on the SDA line does 
not match the data forced by the SPI (while SCL is 
high), then the VERIFY bit is reset. The verify is 
available only during transmission for the S-BUS 
and I°CBUS; for other protocol it is not definfited. 
The SDA and SCL signal entering the SPI are 
buffered in order to remove any minor glitches. 
When STD bit is set to one (S-BUS or I@7CBUS 
selected), and TRX bit is reset (receiving data), and 
STOP bit is set (last byte of current communica- 
tion), the SPI interface does not generate the Ac- 
knowledge, according to S-BUS/I?7CBUS 
specifications. PB5-SCL, PB6-SDA and PB7-SEN 
lines are standard drive I/O port pins with open- 
drain output configuration (maximum voltage that 
can be applied to these pins is Vpp+ 0.3V). 


S-BUS/I?7CBUS Protocol Information 


The S-BUS is a three-wire bidirectional data-bus 
with functional features similar to the IPCBUS. In 
fact the S-BUS includes decoding of Start/Stop 
conditions and the arbitration procedure in case of 
multimaster system configuration (the ST63XX SPI 
allows a single-master only operation). The SDA 
line, in the ICCBUS represents the AND combina- 
tion of SDA and SEN lines in the S-BUS. If the SDA 
and the SEN lines are short-circuit connected, they 
appear as the SDA line of the I°CBUS. The 
Start/Stop conditions are detected (by the external 
peripherals suited to work with S-BUS/I°CBUS) in the 
following way: 


- On S-BUS by a transition of the SEN line (1 to 0 
Start, 0 to 1 Stop) while the SCL line is at high level. 


- On I?CBUS by a transition of the SDA line (10 
Start, 01Stop) while the SCL line is at high level. 


Start and Stop condition are always generated by the 
master (ST63XX SPI can only work as single mas- 
ter). The bus is busy after the start condition and can 
be considered again free only when a certain time 
delay is left after the stop condition. In the S-BUS 
configuration the SDA line is only allowed to change 
during the time SCL line is low. After the start infor- 
mation the SEN line returns to high level and remains 
unchanged for all the data transmission time. When 
the transmission is completed the SDA line is set to 
high level and, at the same time, the SEN line returns 
to the low level in order to supply the stop information 
with a low to high transition, while the SCL line is at 
high level. On the S-BUS, as on the I7CBUS, each 
eight bit information (byte) is followed by one acknow- 
ledged bit which is a high level put on the SDA line 
by the transmitter. A peripheral that acknowledges 
has to pull down the SDAline during the acknowledge 
clock pulse. An addressed receiver has to generate 
an acknowledge after the reception of each byte; 
otherwise the SDA line remains at the high level 
during the ninth clock pulse time. In this case the 


32/62 


528 


master transmitter can generate the Stop condition, 
via the SEN (or SDA in I7CBUS) line, in order to 
abort the transfer. 


Start/Stop Acknowledge. The timing specs of the 
S-BUS protocol require that data on the SDA (only 
on this line for I?CcBUS) and SEN lines be stable 
during the "high" time of SCL. Two exceptions to this 
rule are foreseen and they are used to signal the 
start and stop condition of data transfer. 

- On S-BUS by a transition of the SEN line (10 Start, 

01 Stop) while the SCL line is at high level. 


- On I?CBUS by a transition of the SDA line (10 
Start, 01 Stop) while the SCL line is at high level. 


Data are transmitted in 8-bit groups; after each 
group, a ninth bit is interposed, with the purpose of 
acknowledging the transmitting sequence (the 
transmit device place a'"1" on the bus, the acknow- 
ledging receiver a "0"). 

Interface Protocol. This paragraph deals with the 
description of data protocol structure. The interface 
protocol includes: 


- Astart condition 


-A "slave chip address" byte, transmitted by the 
master, containing two different information: 


a. the code identifying the device the master wants 
to address (this information is present in the first 
seven bits) 


b. the direction of transmission on the bus (this 
information is given in the 8th bit of the byte); "0" 
means "Write", that is from the master to the 
slave, while "1" means "Read". The addressed 
slave must always acknowledge. 


The sequence from, now on, is different according 
to the value of R/W bit. 

1. R/W = "0" (Write) 

In all the following bytes the master acts as trans- 
mitter; the sequence follows with: 

a. an optional data byte to address (if needed) the 


slave location to be written (it can be a word 
address ina memory or a register address, etc.). 


b. a "data" byte which will be written at the address 
given in the previous byte. 

c. further data bytes. 

d. aSTOP condition 

A data transfer is always terminated by a stop 
condition generated from the master. The ST63XX 
peripheral must finish with a stop condition before 
another start is given. Figure 46 shows an example 
of write operation. 

2. RW = "1" (Read) 

In this case the slave acts as transmitter and, there- 


fore, the transmission direction is changed. In read 
mode two different conditions can be considered: 


AYy Bitoravrses 


$T6326,27,28 - ST6356,57,58 


SERIAL PERIPHERAL INTERFACE (Continued) b. The master reads a specified register or location 
of the slave. In this case the first sent byte will 


a. The master reads slave immediately after first contain the slave address with write condition 
byte. In this case after the slave address sent enabled, then the second byte will specify the 
from the master with read condition enabled the address of the register to be read. At this moment 
master transmitter becomes master receiver and a new start is given together with the slave 
the slave receiver becomes slave transmitter. address in read mode and the procedure will 


proceed as described in previous point "a". 


Figure 46. Master Transmit to Slave Receiver (Write Mode) 


ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE 
FROM SLAVE FROM SLAVE * FROM SLAVE 


| | se | 


SLAVE ADDRESS 0 WORD ADDRESS DATA ni 


Figure 47. Master Reads Slave Immediately After First Byte (read Mode) 


ACKNOWLEDGE ACKNOWLEDGE NO ACKNOWLEDGE 
FROM SLAVE FROM MASTER FROM MASTER 


| MSB | MSB | 
SLAVE ADDRESS DATA DATA pa] P| 


n BYTES 


Figure 48. Master Reads After Setting Slave Register Address (Write Address, Read Data) 


ACKNOWLEDGE ACKNOWLEDGE 
FROM SLAVE FROM SLAVE 


SLAVE ADDRESS Hol a X WORD ADDRESS PA] P 


RW STOP 


ACKNOWLEDGE ACKNOWLEDGE NO ACKNOWLEDGE 
FROM SLAVE FROM MASTER FROM MASTER 


| MSB | MSB | 
SLAVE ADDRESS DATA DATA Pa] Pe 


START 
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SERIAL PERIPHERAL INTERFACE (Continued) 


S-BUS/I?CBUS Timing Diagrams 


The clock of the S-BUS/I7CBUS of the ST63XX SPI 
(single master only) has a fixed bus clock frequency 


Figure 49. S-BUS Timing Diagrams 


SEN (TRANSMIT) 


SDA (TRANSMIT) 


SEN (RECEIVE) 


SDA (RECEIVE) 


SEN (START) 


SDA (START) 


SEN (STOP) 


SDA (STOP) 


of 62.5KHz. All the devices connected to the bus 
must be able to follow transfers with frequencies up 
to 62.5KHz, either by being able to transmit or 
receive at that speed or by applying the clock 
synchronization procedure which will force the 
master into a wait state and stretch low periods. 


SDA pulled low by receiver 
if acknowledged 


ARAN 


SDA pulled low by SPI Peripheral. 


AAN 


SDA pulled low by receiver 
if acknowledged 


RAN 


SDA pulled low by receiver if acknowledge If in receive then there 


will be no ACK. %oy the SPI. 
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SERIAL PERIPHERAL INTERFACE (Continued) 


Figure 50. I2C BUS Timing Diagrams 


SDA (TRANSMIT) 


AAN 


SDA pulled low by receiver 
if acknowledged 


SDA (RECEIVE) 


ANRN 


SDA pulled low by SPI Peripheral 


SDA (START) 


AAN 


SDA pulled low by receiver 
if acknowledged. 


SDA (STOP) 


AAN 


SDA pulled low by receiver if acknowledge If in receive then there 
will be no ACK. by the SPI. 


VA00455 


Note: The third pin, SEN, should be high; it’s not used in the I?CBUS. Logically SDA is the AND of the S-BUS SDA and SEN. 
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SERIAL PERIPHERAL INTERFACE (Continued) 


Compatibility S-BUS/I7CBUS 

Using S-BUS protocol it is possible to implement 
mixed system including S-BUS/I@CBUS bus periph- 
erals. In order to have the compatibility with the 
I7?CBUS peripherals, the devices including the S- 
BUS interface must have their SDA and SEN pins 


Figure 51. S-BUS/I?7C BUS Mixed Configurations 


ST6 S-BUS 
PROTOCOL 


VA00457 


I2cBUS/SBUS 
PROTOCOL 


VA00452 
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connected together as shown in the following Fig- 
ure 51 (a and b). It is also possible to use mixed 
S-BUS/I°CBUS protocols as showed in figure 51 
(c). S-BUS peripherals will only react to S-BUS 
protocol signals, while I7CBUS peripherals will only 
react to I°CBUS signals. Multimaster configuration 
is not possible with ST63XX SPI (single master 
only). 


9 S-BUS 
ST6 | CBUS DEVICE 
PROTOCOL 


VA00456 
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Figure 52. STD Bus (hardware bus disabled) Timing Diagram 


CLOCK 
(was SCL) 


IDENT (was SEN, this is optionally controlled by softwore; output 


as far os hardwore is concerned is high). 


(wos SDA, TRANSMIT) 


(wos SDA, RECEIVE) 


STD SPI Protocol (Shift Register) 


This protocol is similar to the I°>CBUS with the 
exception that there is no acknowledge pulse and 
there are no stop or start bits. The clock cannot be 
slowed down by the external peripherals. 


The I/O ports associated with the SPI should be 
programmed as outputs with data high in order not 
to inhibit the functionality of the hardware SPI. 


SPI APPLICATION NOTES 


Stop Clock Slowdown: In the ST63XX family of 
devices when operating in the I°C or SBUS modes, 
there is no internal clock slowdown for the final 
STOP clock. Slowdown means that if an external 
peripheral requires extra time it will hold the 
ST63XX SCL clock low. To be fully IC and SBUS 
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compatible in this respect, the SW should check 
that the SCL line is indeed high before proceeding 
with the START of another I@C or SBUS trans- 
mission. In all other cases the SCL clock slowdown 
feature is operational. 


SPI Standard Bus Protocol: The standard bus 
protocol is selected by loading the SPI Control 
Register 1 (SCR1 Add. EBH). Bit 0 named I?C must 
be set at one and bit 1 named STD must be reset. 
When the standard bus protocol is selected bit 2 of 
the SCR1 is meaningless. 

This bit named STOP bit is used only in I7CBUS or 
SBUS. However take care that the STOP BIT 
MUST BE RESET WHEN THE STANDARD 
PROTOCOL IS USED. This bit is set to ZERO after 
RESET. 
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6-BIT PWM D/A CONVERTERS AND 62.5 KHz 
OUTPUT FUNCTION 


The D/A macrocell contains four PWM D/A outputs 
(32Khz repetition, DAO-DA3) with six bit resolution 
plus a 62.5KHz open-drain output pin (OUT 1) spe- 
cially suited for multistandard chroma processors 
driving. Both the D/A and OUT1 functions can be 
disabled by software allowing the DAO-DA3 and 
OUT1 pins to be used as general purpose open- 
drain output pins able to withstand signals with up 
to 12V amplitude. 


6-Bit D/A Converters 


Each D/Aconverter of ST63XX is composed by the 
following main blocks: 


- pre-divider 
- 6-bit counter 
- data latches and compare circuits 


The pre-divider uses the clock input frequency 
(8MHz) and its output clocks the 6-bit free-running 
counter. The data latched in the four registers (EOH, 
E1H, E2H and E3H) control the four D/A outputs 
(DAO,1,2 and 3). When all zeros are loaded the 
relevant output is an high logic level; all 1’s corre- 
spond to a pulse with a 1/64 duty cycle and almost 
100% zero level. A 7th bit (bit D6) is used to enable 
the relevant D/A output; when zero, the D/A is no 
longer enabled and it forces the output to zero. If 
the other six bits are all zero then the output is 
controlled only by the enable bit. 


he repetition frequency is 32.5KHz and is related 
to the 8MHz clock frequency. All D/A outputs are 
open-drain with standard current drive capability 
and able to withstand up to 12V. 


Figure 53. 6-BIT PWM D/A & 62.5KHz Output 
Configuration 


BSWO-—BSW3, DAO—DA3, OUT1 


OUT (OPEN-DRAIN, 12V) 
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62.5 KHZ Output 


This pin provides a 62.5 KHz signal with a 50% duty 
cycle; the output is enabled by a dedicated enable 
bit (EOH register bit 7). When the 62.5KHz fre- 
quency is disabled then the output is controlled by 
the OUT1 bit and the line can be used as general 
purpose open-drain output (E1H bit 7). The OUT1 
output is open-drain with standard current drive 
capability and able to withstand signals with up to 
12V amplitude. The pin can be used to drive the 
SGS-THOMSON TEA5640 chroma processor. 
Refer to the TEA5640 data sheet for more informa- 
tion on the use of this pin. Care must be taken to 
respect the frequency tolerances required by the 
TEA5640 by chosing a quartz with PPM variations 
within the limits required by the chroma processor. 


D/A and OUT1 Data/Control Registers 


This paragraph deals with the description of D/A 
and OUT 1 data/control registers. Some bits of DA2 
and DAS data/control registers are used for exter- 
nal interrupt enable and A/D reference voltage shift, 
please refer to A/D and IR descriptions for addi- 
tional information. 


Figure 54. D/AO Data/Enable Register 


DAO 


D/AO Data/Control Registers 
(EOH Write Only 


PPEREP EE 

DO = Data Bit 0 

Di = Data Brt 1 

D2 = Data Bit 2 

D3 = Data Bit 3 

D4 = Data Bit 4 

D5 = Data Bit 5 

DAE D/A Enable Bit 

FO1 62 5KHz Selection Bit 


DAO-DAS. These are the 6 bits of the PWM digital 
to analog converter . Undefined after reset. 


DAE. This is the D/AO enable bit. If zero, the output of 
the D/A is forced to zero; if one, the output of the D/A 
depends on bits DAO..DA5. Undefined after reset. 


FO1. This is the 62.5KHz frequency output/ OUT1 
selection bit. If one, the OUT1 pin will give a 
62.5KHz frequency; if zero the OUT1 pin can be 
used as general purpose open-drain output and the 
value present on the pin depends on the value of 
OUT1 bit programmed in the DA1 data/control 
register. Undefined after reset. 
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6-BIT PWM D/A CONVERTERS AND 62.5 KHz 
OUTPUT FUNCTION (Continued) 


Figure 55. D/A1 Data/Enable Register 


DA1 


D/A1 Data/Control Registers 
(E1H Write Only 


PEPPEEEE 
DO = Data Bit 0 
D1 = Data Bit 1 
D2 = Data Bit 2 
D3 = Data Bit 3 
D4 = Data Bit 4 
D5 = Data Bit 5 
DAE D/A Enable Bit 
OUT1 Data Bit 


DAQ-DAS. These are the 6 bits of the PWM digital 
to analog converter. Undefined after reset. 


DAE. This is the D/A 1 enable bit. If zero, the output 
of the D/A is forced to zero; if one, the output of the 
D/A depends on bits DAO..DA5. Undefined after 
reset. 


OUT1. This is the OUT1 data bit. The content of this 
bit is output on the OUT1 pin when the 62.5KHz 
frequency function is disabled (FO1 bit in DAO 
register is cleared to zero). Undefined after reset. 


Figure 56. D/A2 Data/Enable Register 


DA2 


D/A2 Data/Control Registers 
(E2H Write Only 


Bogeceae 
DO = Data Bit 0 
D1 = Data Bit 1 
D2 = Data Bit 2 
D3 = Data Bit3 
D4 = Data Bit 4 


D5 = Data Bit 5 
DAE D/A Enable Bit 


{EN IR Interrupt Enable 
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DAO-DAS. These are the 6 bits of the PWM digital 
to analog converter bits. Undefined after reset. 
DAE. This is the D/A 2 enable bit. If zero, the output 
of the D/A is forced to zero; if one, the output of the 
D/A depends on bits DAO..DA5. Undefined after 
reset. 

IEN. This is the external interrupt enable. If set to 
one, the interrupt coming from the external interrupt 
pin is enabled, if this bit is cleared the interrupt is 
disabled. Undefined after reset. This interrupt is 
associated to the NMI interrupt vector. Refer to IR 
and interrupt descriptions for additional informa- 
tion. 


Figure 57. D/A3 Data/Enable Register 


DA3 


D/A3 Data/Contro! Registers 
(E3H Write Only 


[97 66] 05} 04} n9} 2] os foo 


DO = Data BitO 
D1 = Data Bit 1 
D2 = Data Bit2 
D3 = Data Bit3 


D4 = Data Bit4 
D5 = Data Bit 


DAE D/A Enable Bit 
ADSH A/D Reference Shift 


DAO-DAS. These are the 6 bits of the PWM digital 
to analog converter. Undefined after reset. 

DAE. This is the D/A3 enable bit. If zero, the output 
of the D/A is forced to zero; if one, the output of the 
D/A depends on bits DAO..DA5. Undefined after 
reset. 

ADSH. This is the analog to digital converter refer- 
ence voltage shift bit. If set to one, the AFC block 
has reference voltages on 1V border. If set to zero, 
on0.5V border. Undefined after reset. Refer to AFC 
for additional information. 
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AFC A/D INPUT, KEYBOARD INPUTS AND 
BANDSWITCH OUTPUTS 


The AFC macrocell contains an A/D comparator 
with five levels at intervals of 1V from 1V to 5V. The 
levels can all be lowered by 0.5v to effectively 
double the resolution. This A/D can be used to 
perform the AFC function. In addition this cell offers 
also a keyboard input register of three bits used to 
perform a keyboard scan and 4 open-drain outputs 
(able to withstand signals up to 12V) that can be 
used to perform band switch function. 


Figure 58. AFC, KBY Inputs Configuration 
Diagrams 


AFC (INPUT, HIGH IMPEDANCE) 


VA00458 


KBYO-KBY2 (KEYBOARD IN) 


VDD 


KBYO-KBY2 


VRO01362 
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Figure 59. BSW, DA, OUT1 Output Configura- 
tion Diagram 


BSWO-BSW3, DAO-DA3 OUT! 


OUT (OPEN-DRAIN, 12V) 


VA00459 


A/D Comparator 


The A/D used to perform the AFC function (when 
high threshold is selected) has the following voltage 
levels: 1,2,3,4 and 5V. Bits 0-2 of AFC result regis- 
ter (E4H address) will provide the result in binary 
form (less than 1V is 000, greater than 5V is 101). 


If the application requires a greater resolution, the 
sensitivity can be doubled by clearing to zero bit 7 
of DA3 Data/Control register, address E3H (refer to 
D/A description for additional information). In this 
case all levels are shifted lower by 0.5V. If the two 
results are now added within a software routine then 
the A/D S-curve can be located within a resolution 
of 0.5V. The A/D input has high impedance able to 
withstand up to 13V signals (input level tolerances 
+ 200mv absolute and + 100mv relative to 5V). 


AFC, Keyboard Inputs and Bandswitch Outputs 
Data/Contro! Registers 
Figure 60. AFC Result Register 


AFCR 


AFC Result Register 
(E4H Read Only) 
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_ AD2-AD0 A/D Conversion 


Result 


Unused 


D7-D3. These bits are not used. 


ADO-AD2. These bits store the real time conver- 
sion of the value present on the AFC input pin. No 
reset value. 
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AFC A/D INPUT, KEYBOARD INPUTS AND 
BANDSWITCH OUTPUTS (Continued) 


Figure 61. Keyboard Input Register 


KBYREG 


Keyboard Input Register 
(E5H Read Only) 


[07] 08 os «| 02 ]02) 01 foo 


Ll KBYO Input Data Bit 


KBY1 Input Data Bit 
KBY2 Input Data Bit 


Unused 


D7-D3. These bits are not used. 


KBY0-KBY2. These bits store the logic level pres- 
ent at KBY0, KBY1 and KBY2 input pins. No reset 
value. This input pins have CMOS levels with on- 
chip pull-up resistor (100Kohm typical). 


Figure 62. Bandswitch Output Register 


BSWREG 


Bandswitch Output Register 
(E9H Write Only) 


BSW0 Output Bit 
BSW1 Output Bit 
BSWe Output Bit 


Unused 


BSW3 Output Bit 


D6-D3. These bits are not used. 


BSW0-BSW2,BSW3. The writing into these bits 
will cause the corresponding BSW open-drain out- 
put line to switch to the programmed level. Un- 
defined after reset. 
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INFRARED INPUT (IRIN) 


The IRIN pin is directly connected to the NMI 
interrupt and acts as external interrupt pin (refer to 
interrupt description for additional information). 


The enable/disable of this interrupt can be man- 
aged with the write only IRINTEN bit available in 
the D/A2 Data/Control register (Address E2H, bit 
D7). When this bit is set to one the interrupt is 
enabled otherwise it is disabled. 


The IRIN pin is RISING EDGE sensitive. 


Application Note 


When the IR interrupt is enabled, then a rising edge 
on the IR pin will generate an interrupt; if the 
IR interrupt is disabled, no !R interrupts can occur. 
Care should be taked because if the IR pin is high 
when the IR interrupt is enabled, an interrupt will 
also be generated; the following method to elimi- 
nate noise can also be used if the SW engineer 
wishes to enable/disable the IR interrupt. 


lf A Low-cost infra-red receiver is used, the cus- 
tomer may wish totest the IR signal by software 
after an interrupt in order to verify that there is a 
good pulse and not just noise. The IRIN pin cannot 
be read, so in this case it should be connected in 
parallel with another pin so the signal can be read. 
Furthermore the IRIN pin is sensitive to a rising 
edge interrupt; this means that the input to the 
pin should be low in the presence of no infra-red 
signal, but since most infra-red receiver modules 
give a high signal, the signal will need to be inverted 
with a transistor. 
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ON-SCREEN DISPLAY (OSD) 


The ST632X,5X OSD macrocell is a CMOS LSI 
character generator which enable display of char- 
acters and symbols on the TV screen. The charac- 
ter rounding function enhances the readability of 
the characters. The ST632X,5X OSD receives hori- 
zontal and vertical synchronization signal and out- 
puts screen information via R, G, B and blanking pins. 
The main characteristics of the macrocell are listed 
below: 


- Number of display characters: 5 lines by 15 col- 
umns. 


- Number of character types: 64 characters in one 
bank. 


- Character size: Four character heights (18H, 36H 
54H, 72H), two available per screen programm- 
able by line. 


- Character format: 6x9 dots with character round- 
ing function. 
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- Character color: Eight colors available programm- 
able by word. 

- Display position: 64 horizontal positions by 2/fos 
and 63 vertical positions by 4 H 

- Word spacing: 64 positions programmable from 
2/fosc to 128/fosc. 

- Line spacing: 63 positions programmable from 4 
to 252 H. 

- Background: No background, square background 
or fringe background programmable by word. 

- Background color: Two of eight colors available 
programmable by word. 

- Display output: Three character data output ter- 
minals (R,G,B) and a blank output terminal. 

- Display on/off: Display data may be programmed 
on or off by word or entire screen. Entire screen 
may be blanked. 
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Format Specification 


The entire display can be turned on or off thru the 
use of global enable bit or the display may be 
selectively turned on or off by word. To turn off the 
entire display, the global enable bit (GE) should be 
zero. If the global enable is one, the display is 
controlled by the word enable bits (WE). The global 
enable bit is located in the global enable register 
and the word enable bit is located in the space 
character preceding the word. 


Each line must begin with a format character which 
describes the format of that line and of the first word. 
This character is not displayed. 


Aspace character defines the format of subsequent 
words. A space character is denoted by a one in bit 
6 in the display RAM. If bit 6 of the display RAM is 
a zero, the other six bits define one of the 64 display 
characters. 


The color, background and enable can be pro- 
grammed by word. This information is encoded in 
the space character between words or in the format 
character at the beginning of each line. Five bits 
define the color and background of the following 
word, and determine whether it will be displayed or 
not. 


Characters are stored in a 6 x 9 dot format. One dot 
is defined vertically as 2H (horizontal lines) and 
horizontally as 2/fosc if the smallest character size 
is enabled. There is no space between characters 
or lines if the vertical space enable (VSE) and 
horizontal space enable (HSE) bits are both zero. 
This allows the use of special graphics characters. 


The normal alphanumeric character set is formatted 
to be 5 x 7 with on empty row at the top and one at 
the bottom and one empty column at the right. If 
VSE and HSE are both zero, then the spacing 
between alphanumeric characters is 1 dot and the 
spacing between lines of alphanumeric characters 
is 2H. 


The character size is programmed by line thru the 
use of the size bit (S) in the format character and 
the global size bits (GS1 and GS2). The vertical 
spacing enable bit (VSE) located in the format 
character controls the spacing between lines. If this 
bit is set to one, the spacing between lines is defined 
by the vertical spacing register, otherwise the spac- 
ing between lines is 0. 


The spacing between words is controlled by the 
horizontal space enable bit (HSE) located in the 
space character. If this bit is set to one, the spacing 
between words is defined by the horizontal spacing 
register, otherwise the space character width of 6 
dots is the spacing between words. 
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The formats for the display character, space char- 
acter and format character are described here- 
after. 


Figure 65. Space Character Register 
Explanation 


Space Character Format 


See Data RAM Table Description for 
Specific Address 


(Write Only) 


HSE = Horizontal Space Enable 


WE = Word Enable Bit 
BGS = Background Select 
B =B Color Control! Bit 

G = G Color Contro! Bit 

R = R Color Contro! Bit 
Fixed to "1" 

Unused 


D7. Not used. 


D6. This pin is fixed to "1". 


R, G, B. Color. The 3 color control bits define the 
color of the following word as shown in table 11. 


Table 11. Space Character Register Colour Setting. 


Fed 
eS 
a eo 
ce 


BGS. Background Select. The background select 
bit selects the desired background for the following 
word. There are two possible backgrounds defined 
by the bits in the Background Control Register. 


"0" - The background on the following word is en- 
abled by BGO and the color is set by RO, GO, 
and BO. 


"{"- The background on the following word is en- 
abled by BG1 and the color is set by R1, G1, 
and B1. 
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ON-SCREEN DISPLAY (Continued) 


WE. Word Enable. The word enable bit defines 
whether or not the following word is displayed. 


"0" - The word is not displayed. 


"{"- If the global enable bit is one, then the word 
is displayed. 
HSE. Horizontal Space Enable. The horizontal 
space enable bit determines the spacing between 
words. The space between characters is always 0. 
The alphanumeric character set is implemented in 
a5 x 7 format with one empty column to the right 
and one empty row above and below so that the 
space between alphanumeric characters will be 
one dot. 
"0" - The space between words is equal to the 
width of the space character, which is 6 dots. 
"{"- The space between words is defined by the 
value in the horizontal space register plus the 
width of the space character. 


Figure 66. Format Character Register 
Explanation 


Format Character 


See Data RAM Table Description for 
Specific Address 


(Write Only) 


07} 0s} ps 04] 09} v2 0] oo 


VSE= Vertical Space Enable 
WE= Word Enable Bit 

BGS= Background Select 

B= B Color Contro! Bit 

G =G Color Control Bit 

R= R Color Control Bit 

S= Character Size Control Bit 


Unused 


D7. This bit is not used 


S. Character Size. The character size bit, along 
with the global size bits (GS2 and GS1) located in 
the horizontal space register, specify the character 
size for each line as defined in Table 13. 

BGS. Background Select. The background select 
bit selects the desired background for the following 
word. There are two possible backgrounds defined 
by the bits in the Background Control Register. 


"0" - The background on the following word is 
enabled by BGO and the color is set by RO, 
GO, and BO. 
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"{"- The background on the following word is en- 
abled by BG1 and the color is set by R1, G1, 
and B1. 


WE. Word Enable. The word enable bit defines 
whether or not the following word is displayed. 


"0" - The word is not displayed. 


"{"- If the global enable bit is one, then the word 
is displayed. 

R, G, B. Color. The 3 color control bits define the 

color of the following word as shown in Table 12. 


VSE. Vertical Space Enable. The vertical space 
enable bit determines the spacing between lines. 


"0" - The space between lines is equal to OH. The 
alphanumeric character set is implemented in 
a 5 x 7 format with one empty column to the 
right and one empty row above and one below 
and stored in a 6 x 9 format. 


"{"- The space between lines is defined by the 
value in the vertical space register. 


Table 12. Format Character Register Colour Setting. 


Table 13. Format Character Register Size Setting 


eee 
icicle 
roto [+ | a | retoor 
i Mee as ae | 18H 6 TDOT 
Pof+ p+ | sa [te r00T 
rife fe | en | retoor 
rrp [1 [sa | ter00T 
rf fe [en [te 007 


TDOT= 2/fosc 
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ON-SCREEN DISPLAY (Continued) 


Figure 67. Display Character Register 
Explanation 


Format Character 


See Data RAM Table Description for 
Specific Addresses 


(Write Only) ~ 


C5-CO = Character 
——__————__ Types Control Bits 


Fixed to "0" 


Unused 


D7. This bit is not used. 
D6. This bit is fixed to "0". 


C5-C0. Character type. The 6 character type bits 
define one of the 64 available character types. 
These character types are shown on the following 
pages. 

Character Types 


The character set is user defined as ROM mask 
option. 


Register and RAM Addressing 


The OSD contains six registers and 80 RAM loca- 
tions. The seven registers are the Vertical Start 
Address register, Horizontal Start Address register, 
Vertical Space register, Horizontal Space register, 
Background Control register and Global Enable 
register. The Global Enable register can be written 
at any time by the ST63 Core. The other five 
registers and the RAM can only be read or written 
to if the global enable is zero. 


The six registers and the RAM are located on two 
pages of the paged memory of the ST63XX MCUs. 
Each page contains 64 memory locations. This 
paged memory is at memory locations OOH to 3FH 
in the ST63XX memory map. A page of memory is 
enabled by setting the desired page bit, located in 
the data RAM bank switching register, to a one. The 
page register is location E8H. A one in bit five 
selects page 5, located on the OSD and a one in 
bit 6 selects page 6 on the OSD. Table 14 shows 
the addresses of the OSD registers and RAM. 
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Table 14. OSD Control Registers and Data RAM 
Addressing 


OSD Global Enable Register 


This register contains the global enable bit (GE). It 
is the only register that can be written at any time 
regardless of the state of the GE bit. It is a write only 
register. 


Figure 68. Global Enable register 


GER 
Global Enable Register 
(17H - Page 6, Write Only) 


GE = Global Enable Bit 


Unused 


D7-D1. These bits are not used 


GE. Global Enable. This bit allows the entire display 
to be turned off. 


"0" - The entire display is disabled. The RAM and 
other registers of the OSD can be accessed 
by the Core. 


"{"- Display of words is controlled by the word 
enable bits (WE) located in the format or 
space character. 


The other registers and RAM cannot be accessed 
by the Core. 
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ON-SCREEN DISPLAY (Continued) 


Figure 69. Vertical Start Address Register 


VSAR 
Vertical Start Address Register 
(10H - Page 5, Write Only) 


27] | 95] 04} | 02 | ox 00 


VSA5-VSAO Vetical Start 
—_________—. Address Bits 


FR = Fringe Background Control 
Bit 


Unused 


D7. This bit is not used 


FR. Fringe Background. This bit changes the back- 
ground from a box background to a fringe back- 
ground. The background is enabled by word as 
defined by either BKO or BK1. 


"0" - The background is defined to be a box which 
is 7x 9 dots. 
"{"- The background is defined to be a fringe. 
VSA5-VSAO. Vertical Start Address. These bits 
determine the start position of the first line in the 
vertical direction. The 6 bits can specify 63 display 
start positions of interval 4H. The first start position 
will be the fourth line of the display. The vertical start 
address is defined VSAO by the following formula. 
Vertical Start Address = 4H(2°(VSA5) + 2°(VSA4) 
+ 23(VSA3) + 27(VSA2) + 2"(VSA1) + 2°(VSA0)) 
The case of all Vertical Start Address bits being 
zero is 111. 


Figure 70. Horizontal Start Address Register 


HSAR 
Horizontal Start Address Register 
(11H - Page 6, Write Only) 


HS5-HSAO = Honzontal Start 
—______. Address Bits 


SBD = Space Blanking Disabled 
Bit 


Unused 


D7. This bit is not used. 


SBD. Space Blanking Disable. This bit controls 
whether or not the background is displayed when 
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outputting spaces. If two background colors are 
used on adjacent words, then the background 
should not be displayed on spaces in order to make 
a nice break between colors. If an even background 
around an area of text is desired, as ina menu, then 
the background should be displayed when output- 
ting spaces. 
"0" - The background during spaces is controlled 
by the background enable bits (BKO and BK1) 
located in the Background Control register. 


"{"- The background is not displayed when out- 
putting spaces. 


HSA5, HSAO - Horizontal Start Address bits. These 
bits determine the start position of the first charac- 
ter in the horizontal direction. The 6 bits can specify 
64 display start positions of interval 2/fosc or 400ns. 
The first start position will be at 4.0us because of 
the time needed to access RAM and ROM before 
the first character can be displayed. The horizontal 
start address is defined by the following formula. 


Horizontal Start Address = 2/fosc(10.0 + 2°(HSA5) 
+ 24(HSA4) + 23(HSA3) + 22(HSA2) + 2'(HSA1) + 
2°(HSAO)) 


Figure 71. Vertical Space Register 


VSR 
Vertical Space Register 
(12H - Page 6, Write Only) 
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VS5-VSO = Vetical Space 
-——___-__—_—_—_ Register 


SCB= Screen Blanking Bit 


Unused 


D7. This bit is not used 


SCB. Screen Blanking. This bit allows the entire 
screen to be blanked. 


"0" - The blanking output signal (VBLK) is active 
only when displaying characters. 

"{"- The blanking output signal (VBLK) is always 
active. Characters in the display RAM are still 
displayed. 

When this bit is set to one, the screen is blanked 

also without setting the Global Enable bit to one 

(OSD disabled). 
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ON-SCREEN DISPLAY (Continued) 


VS5 , VSO. Vertical Space. These bits determine 
the spacing between lines if the Vertical Space 
Enable bit (VSE) in the format character is one. If 
VSE is zero there will be no spaces between lines. 
The Vertical Space bits can specify one of 63 
spacing values from 4H to 252H. The space be- 
tween lines is defined by the following formula. 


Site between lines = AH(2°(VS5) + 24(VS4) + 
(VS3) + 2°(VS2) + 2'(VS1) + 2(VS0)) 


The case of all Vertical Start Address bits being 
zero is ill. 


Figure 72. Horizontal Space Register 


HSR 
Horizontal Space Register 
(13H - Page 6, Write Only) 
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HS5-HS0 = Vetical Space 
—____—__—__ Register 


GS1= Global Size Bit 1 


GS2 = Global Size Bit 2 


GS2,GS1. Global Size. These bits along with the 
size bit (S) located in the Character format word 
specify the character size for each line as defined 
in table 15. 


Table 15. Horizontal Space Register Size Setting. 


select] | voriatmeiom | Mean 
es C3 ee a 6 TDOT 
pofo;+{ 3H | i2tDoT 
po}ijfo}] wh | 6tooT 
pofat ir} sa | terboT 
ptfolo] seh | itDoT 
pi fol+| S44 | tetboT 
pi fr fol se | 1tpoT 
Note: TDOT= 2/fosc 


HS5, HSO . Horizontal Space . These bits deter- 
mine the spacing between words if the Horizontal 
Space Enable bit (HSE) located in the space char- 
acter is a one. The space between words is then 
equal to the width of the space character plus the 
number of tdots specified by the Horizontal Space 
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bits. The 6 bits can specify one of 64 spacing values 
ranging from 2/fosc to 128/fosc. The formula is 
shown below for the smallest size character(18H). 
If larger size characters are being displayed the 
spacing between words will increase proportion- 
ately. Multiply the value below by 2, 3 or 4 for 
character sizes of 36H, 54H and 72H respectively. 


Space between words (not including the space 
character)= =2/foso((1+2°(HS5)+2(HS4)+2°(HS3) 
+2°(HS2)+ 2'(HS1)+2°(HSO)) 

Background Control Register 


This register sets up two possible backgrounds. 
The background select bit (BGS) in the format or 
space character will determine which background 
is selected for the current word. 


Figure 73. Background Control Registers 


BCR 
Background Control Register 
(14H - Page 6, Write Only) 


| BKO = Background Enable Bit 0 
BK1= Background Enable Bit 1 


BO = B Color Background Bit 0 
B1 = B Color Background Bit 1 
GO = G Color Background Bit 0 
G1 = G Color Background Bit 1 
RO = R Color Background Bit 0 
R1 = R Color Background Bit 1 


R1,R0,G1,G0,B1,B0. Background Color. These 
bits define the color of the specified background, 
either background 1 or background 0 as defined in 


Table 16. 


Table 16. Background Register Colour Setting. 


le 
a 


ON 47/62 


543 


$T6326,27,28 - ST6356,57,58 


ON-SCREEN DISPLAY (Continued) 


BK1,BK0O. Background Enable.These bits deter- 
mine if the specified background is enabled or not. 


"0" - The following word does not have a back- 
ground. 


"{"- There is a background around the following 
word. 


OSD Data RAM 


The contents of the data RAM can be accessed by 
the ST63XX MCUs only when the global enable bit 
(GE) in the Global Enable register is a zero. 


The first character in every line is the format char- 
acter. This character is not displayed. It defines the 
size of the characters in the line and contains the 
vertical space enable bit. This character also 
defines the color, background and display enable 
for the first word in the line. Subsequent characters 
are either spaces or one of the 64 available char- 
acter types. 


The space character defines the color, background, 
display enable and horizontal space enable for the 
following word. Since there are 5 display lines of 15 
characters each, the display RAM must contain 5 
lines x (15 characters + 1 format character) or 80 
locations. The RAM size is 80 locations x 7 bits. The 
data RAM map is shown inTable 17. 


Table 17. OSD RAM Map 


(ns CS 15 


Emulator Remarks 


There are a few differences between emulator and 
silicon. For noise reasons, the OSD oscillator pins 
are not available: the internal oscillator cannot be 
disabled and replaced by an external coil. 


Application Notes 


1 - The OSD character generator is composed of a 
dual port video ram and some circuitry. It needs two 
input signals VSYNC and HSYNC to syncronize its 
dedicated oscillator to the TV picture. It generates © 
4 output signals, that can be used from the TV set 
to generate the characters on the screen. For 
instance, they can be used to feed the SCART plug, 
providing an adequate buffer to drive the low im- 
pedance (75 Q) of the SCART inputs. 


2 - The Core sees the OSD as a number of RAM 
locations (80) plus a certain number of control 
registers (6). These 86 locations are mapped in two 
pages of the dynamic data ram address range 
(OH..3FH). 

In page 5 (load 20H in the register OE8H), there are 
64 bytes of RAM, the ones of the first 4 rows (16 
bytes each row, 15 characters per row maximum, 
plus an hidden leading format character). In page 
6 (load 40H in register OE8H), the 16 bytes of the 
fith row (0..0FH), and the 6 control registers 
(10H..14H,17H). 


3 - The video RAM is a dual port ram. That means 
that it can be addressed either from the Core or 
from the OSD circuitry itself. To reduce the com- 
plexity of the circuitry, and thus its cost, some 
restrictions have been introduced in the use of the 
OSD. 


ae 
ee ee 
AVAILABLE SCREEN SPACE | 


Notes: FT. The format character required for each line. Characters in columns 1 thru 15 are displayed 
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ON-SCREEN DISPLAY (Continued) 


a. The Core can Only write to any of the 86 
locations (either video RAM or control registers). 


b. The Core can Only write to any of the leading 
85 locations when the OSD oscillator is OFF. 
Only the last location (control register 17H in 
page 6) can be addressed at any time. This 
is the Global Enable Register, which contains 
only the GE bit. If it is set, the OSD is on, if it is 
reset the OSD is off. 


4 - The timing of the on/off switching of the OSD 

oscillator is the following: 

a. GE bit is set. The OSD oscillator will start on the 
next VSYNC signal. 

b. GE bit is reset. The OSD oscillator will be imme- 
diately switched off. 

To avoid a bad visual impression, it is important that 

the GE bit is set before the end of the flyback time 

when changing characters. This can be done inside 

the VSYNC interrupt routine. The following diagram 

can explain better: 


Figure 74. OSD Oscillator ON/OFF Timing 


VA00344 


Notes: 

A. Picture time: 20 mS in PAL/SECAM. 
B. VSYNC interrupt, tf enabled. 

C. Starting of OSD oscillator, if GE = 1. 
D. Flyback time. 
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When modifying the picture display (i.e.: a bar 
graph for an analog control), it is important that the 
switching on of the GE bit is done before the the 
end of the flyback time (D in Figure 67). lf the GE 
bit is set after the end of the flyback time then the 
OSD will not start until the begining of the next 
frame. This results in one frame being lost and will 
result in a Flicker on the screen. One method to be 
sure to avoid the flicker is to wait for the VSYNC 
interrupt at the start of the flyback; once the VSYNC 
interrupt is detected, then the GE bit can be set to 
zero, the characters changed, and the the GE set 
to one. All this should occur before the end of the 
flyback time in order not to loose a frame. The 
correct edge of the interrupt must be chosen. The 
VSYNC pin may alternatively be sampled by soft- 
ware in order to know the status; this can be done 
by reading the pin PB2 (VSYNC). 


6 - An OSD end of line Bar is present in the 
ST63PXX piggyback and ST63XX ROM devices 
when using the background mode. If this bar is 
present with software running in the piggybacks 
then it is also present on the ROM mask version. 
If the end of line bar is seen to be eliminated by 
software in the piggyback, then it is also be elimi- 
nated in the ROM mask version. 


The bar appears at the end of the line in the 
background mode when the last character is a 
space character and the first format character is 
defined with S=0 (size 0). The bar is the color of the 
background defined by the space character. To 
eliminate bar: 


a. If two backgrounds are used then the bar should 
be moved off the screen by using large word 
spaces instead of character spaces. If there are 
not enough spaces before the end of the line, 
then the location of the valid characters should 
be moved so they appear at the end of the line 
(and hence no bar); positioning can be compen- 
sated using the horizontal start register. 


b. If only one background is used, then the other 
background should be transparent in order to 
eliminate the bar. 


7 - The OSD oscillator external network should 
consist of a capacitor on each of the OSD oscillator 
pins to ground together with an inductance be- 
tween the the pin. The user should select the two 
capacitors to be the same value (15pF to 25pF 
each is recommended). The inductance is chosen 
to give the desired OSD oscillator frequency for the 
application (normally 56H). 
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14-BIT VOLTAGE SYNTHESIS TUNING PERIPH- 
ERAL (ST6356,57,58 only) 


The ST635X on-chip voltage synthesis tuning pe- 
ripheral has been integrated to allow the generation 
of tuning reference voltage in low/mid end TV set 
applications. The peripheral is composed of a 14- 
bit counter that allows the conversion of the digital 
content in a tuning voltage, available at the VS 
output pin, by using PWM and BRM techniques. 
The 14-bit counter gives 16384 steps which allows 
a resolution of approximately 2mV over a tuning 
voltage of 32V ; this corresponds to a tuning resol- 
ution of about 40KHz per step in UHF band (the 
actual value will depend on the characteristics of 
the tuner). 


The tuning word consists of a 14-bit word contained 
in the registers VSDATA1 (location OEDH) and 
VSDATA2 (location OEEH). Course tuning (PWM) 
is performed using the seven MSBit, while the fine 
tuning (BRM) is performed using the data in the 
seven LSBIT. With all zeros loaded the output ts 
zero ; as the tuning voltage increseses from all 
zeros, the number of pulses in one period increses 
to 128 with all pulses being the same width. For 
values larger than 18, the PWM takes over and the 
number of pulses in one period remains constant 
at 128, but the width changes. At the other end of 
the scale, when almost all ones are loaded, the 
pulses will start to link together and the number of 
pulses will decrease. When all ones are loaded, the 
output will be almost 100% high but will have a low 
pulse (1/16384 of the high pulse). 


Output Details 


Inside the on-chip Voltage Synthesis cell are in- 
cluded the register latches, a reference counter, 
PWM and BRM control circuitry ; the structure is 
one used in many devices currenlty in production 
from SGS-THOMSON (M106, M193, M293, 
M490/91/94). In the ST635X the clock for the 14-bit 
reference counter is 2MHz derived from the 8MHz 
system clock. From the circuit point of view, the 
seven most significant bits controls the course 
tuning, while the seven least significant bits the fine 
tuning. From the application and software point of 
view, the 14 bits can be considered as one binary 
number. 


As already mentioned the course tuning consists 
of a PWM signal with 128 steps ; we can consider 
the fine tuning to cover 128 course tuning cycles. 
The addition of pulses is described in the following 
Table 18. 
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Table 18. Fine Tuning Pulse Addition 


N’ of Pulses added at 
the following cycles 
(0...127) 


0000010 32, 96 


Fine Tuning 
(7 LSB) 


0000100 16, 48, 80, 112 
0001000 8, 24, ....104, 120 
0010000 4,12, ....116, 124 


The VS output pin has a standard drive push-pull 
output configuration. 


VS Tuning Cell Registers 
Figure 75. VS Data Register 1 


VSDR1 


Voltage anes Data Register 1 
(EDH, Write Only) 


[07] 05 05} 4] 8 oe |r foo 


D7-D0. These are the 8 least significant VS data 
bits. Bit 0 is the LSB. This register is undefined on 
reset. 


Figure 76. VS Data Register 2 


VS Data Bits (LSB) 


VSDR2 


Voltage Synthesis Data Register 2 
(EEH, Write Only) 


[o7{ 0s 0s] os | 0a} v2 | ox oo 


a ae VS Data Bits (MSB) 


Unused 


D7-D6. These bits are not used. 


D5-D0. These are the 6 most significant VS data 
bits. Bit 5 is the MSB. This register is undefined on 
reset. 
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SOFTWARE DESCRIPTION 


The ST63XX software has been designed to fully 
use the hardware in the most efficient way possible 
while keeping byte usage to a minimum; in short to 
provide byte efficient programming capability. The 
ST63XX Core has the ability to set or clear any 
register or RAM location bit of the Data space with 
a single instruction. Furthermore, the program may 
branch to a selected address depending on the 
status of any bit of the Data space. The carry bit is 
stored with the value of the bit when the SET or RES 
instruction is processed. 


Addressing Modes 


The ST63XX Core has nine addressing modes 
which are described in the following paragraphs. 
The ST63XX Core uses three different address 
spaces: Program space, Data space, and Stack 
space. Program space contains the instructions 
which are to be executed, the data for immediate 
mode instructions, and in this space is physically 
allocated the data ROM which is addressed as data 
space. Data space contains the Accumulator, the 
X,Y,V and W registers, the Core control registers, 
peripheral and Input/Output registers, the RAM lo- 
cations and the window to address the Data ROM 
(physically located into the program memory) loca- 
tions (for storage of tables and constants). Stack 
space contains six 12-bit RAM bytes used to stack 
the return addresses for subroutines and interrupts. 


immediate. In the immediate addressing mode, the 
operand of the instruction follows the opcode loca- 
tion. As the operand is a ROM byte, the immediate 
addressing mode is used to access constants which 
do not change during program execution (e.g., a 
constant used to initialize a loop counter). 


Direct. In the direct addressing mode, the address 
of the byte that is processed by the instruction is 
stored in the location that follows the opcode. Direct 
addressing allows the user to directly address the 
256 bytes in Data space memory with a single 
two-byte instruction. 


Short Direct. The Core can address the four RAM 
registers X,Y,V,W (locations 80H, 81H, 82H, 83H) 
in the short-direct addressing mode . In this case, 
the instruction is only one byte long and the selec- 
tion of the location to be processed is contained in 
the opcode. Short direct addressing is a subset of 
the direct addressing mode. (Note : 80H and 81H 
are also indirect registers). 


Extended. In the extended addressing mode, the 
12-bit address needed to define the instruction is 
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obtained by concatenating the four less significant 
bits of the opcode with the byte following the op- 
code. The instructions (JP, CALL) that use the 
extended addressing mode are able to branch any 
address of the directly addressable Program 
space. An extended addressing mode instruction 
is two-byte long. 


Program Counter Relative. The relative address- 
ing mode is only used in conditional branch instruc- 
tions. The instruction is used to perform a test and, 
if the condition is true, a branch with a span of -15 
to + 16 locations around the address of the relative 
instruction. If the condition is not true, the instruc- 
tion that follows the relative instruction is executed. 
The relative addressing mode instruction is one- 
byte long. The opcode is obtained by adding the 
three most significant bits that characterize the kind 
of test, one bit that determines whether the branch 
is a toward (when it is 0) or backward (when it is 1) 
branch and the four less significant bits that give 
the span of the branch (OH to FH) that must be 
added or subtracted to the address of the relative 
instruction to obtain the address of the branch. 


Bit Direct. In the bit direct addressing mode, the 
bit to be set or cleared is part of the opcode, and 
the byte following the opcode points to the address 
of the byte in which the specified bit must be set or 
cleared. Thus, any bit in the 256 directly address- 
able locations of Data space memory can be set or 
cleared. 


Bit Test & Branch. The bit test and branch ad- 
dressing mode is a combination of direct address- 
ing and relative addressing. The bit test and branch 
instruction is three-byte long. The bit identification 
and the tested condition are included in the opcode 
byte. The address of the byte to be tested follows 
immediately the opcode in the Program space. The 
third byte is the jump displacement, which is in the 
range from -126 to + 129. This displacement can 
be determined using a label, which is converted by 
the assembler. 


Indirect. In the indirect addressing mode, the byte 
processed by the register-indirect instruction is at 
the address pointed by the content of one of the 
indirect registers, X or Y (80H,81H). The indirect 
register is selected by the bit 4 of the opcode. A 
register indirect instruction is one byte long. 


Inherent. In the inherent addressing mode, all the 
information necessary to execute the instruction is 
contained in the opcode. These instructions are 
one byte long. 
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SOFTWARE DESCRIPTION (Continued) ferent types. All the instructions within a given type 
are presented in individual tables. 


Instruction Set Load & Store. These instructions use one,two or 
The ST63XX Core has a set of 40 basic instruc- _ three bytes in relation with the addressing mode. 
tions. When these instructions are combined with One operand is the Accumulator for LOAD and the 
nine addressing modes, 244 usable opcodes can _ other operand is obtained from data memory using 
be obtained. They can be divided into six different one of the addressing modes. For LOAD Immedi- 
types : load/store, arithmetic/logic, conditional ate one operand can be any of the 256 data space 
branch, control instructions, jump/call, bit manipu- bytes while the other is always an immediate data. 
lation. The following paragraphs describe the dif- Refer to Table 19. 


Table 19. Load & Store instructions 


aa 


Short Direct 
Short Direct 
Short Direct 
Short Direct 
Short Direct 
Short Direct 
Short Direct 


Short Direct 
Direct 
Direct 


Indirect 
Indirect 
Indirect 
Indirect 


),A 
LDI A, #N Immediate 
LDI rr, #N Immediate 


Notes: 

X,Y Indirect Register Pointers, V & W Short Direct Registers 
#. Immediate data (stored in ROM memory) 

rr Data space register 

A. Affected 

*. Not Affected 


sa ena appa oa se a oun i i 
hAAAAAHAAAAAAHAA 
>PDbDbBPPPRPERBRBPBRBRERPER RD 
+ + ee FF FF FH OF Oe OOF 


92/62 
——___——_—\—————_ hyp S88 ces 
548 


SOFTWARE DESCRIPTION (Continued) 


Arithmetic and Logic. These instructions are used 
to perform the arithmetic calculations and logic 
operations. In AND, ADD, CP, SUB instructions one 
operand is always the accumulator while the other 


Table 20. Arithmetic & Logic instructions 


ADD A, (X Indirect 
ADD A, (Y Indirect 
ADD A, rr Direct 


AND A, iY Indirect 
AND A, (Y Indirect 
AND A, rr Direct 


CP A, Y Indirect 
CP A, (Y Indirect 
CP A, tr Direct 


Short Direct 
Short Direct 
Short Direct 
Short Direct 
Direct 
Direct 
Indirect 
Indirect 


Short Direct 
Short Direct 
Short Direct 
Short Direct 
Direct 
Direct 
Indirect 
Indirect 


SLAA Inherent 

SUB A, Y Indirect 

SUB A, (Y Indirect 

SUB A, rr Direct 
Notes: 


X,Y. Indirect Register Pointers, V & W Short Direct Registers 
#. Immediate data (stored in ROM memory) 
rr. Data space register 


CLRA Short Direct 
CLR rr Direct 


mp rmMmMA—s—] | orm] Ms; MHA] | NM] M+ 


pf 
HAHAHAHA H | HPHAHAAHAHALH 


ae 


—_ 


RLC A pinherent Pt a 


t+ 
rb 
rb 
rhe 
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can be either a data space memory content or an 
immediate value in relation with the addressing 
mode. In CLR,DEC,INC instructions the operand 
can be any of the 256 data space addresses. In 
COM, RLC, SLA the operand is always the accu- 
mulator. Refer to Table 20. 


PAH HL AH] A] AAA] HL HAA 


ae lieved 


AS 


A. Affected 
*. Not Affected 


: 53/62 
ky7 SGS;THOMSON 


549 


$T6326,27,28 - ST6356,57,58 


SOFTWARE DESCRIPTION (Continued) 


Conditional Branch. The branch instructions 
achieves a branch in the program when the se- 
lected condition is met. Refer to Table 21. 


Bit Manipulation Instructions. These instructions 
can handle (set or reset) any bit in data space 
memory. Refer to Table 22. 


Table 21. Conditional Branch instructions 


JRC e 


JRNC e 
JRZe 
JRNZe 
JRR b, rr, ee 
JRS b, rr, ee 


Notes: 

b.  3-bit address 

e.  5bit signed displacement in the range -15 to +16 
ee. 8bitsigned displacement in the range -126 to +129 


Table 22. Bit Manipulation instructions 


Notes: 

b.  3-bit address, 

rr Data space register, 
: Not Affected 


Table 23. Control instructions 


Inherent 
Inherent 
Inherent 
Inherent 


ee ee ee 
SET b,rr Bit Direct 4 © 
RES b,rr Bit Direct 4 a 


Control Instructions. The control instructions con- 
trol the MCU operations during program execution. 
Refer to Table 23. 


Jump and Call. These two instructions are used to 
perform long (12-bit) jumps or subroutines call in- 
side the whole program space. Refer to Table 24. 


rr. Data space register 
A Affeed 
*. Not Affected 


Inherent 


Notes: 


1. This instruction ts deactivated on ST639X (HW watchdog and a WAIT is automatically executed instead of a STOP. 


A. Affected 
*. Not Affected 


Table 24. Jump & Call instructions 


Bytes 


Notes: 
abc. 12-bit address, 
= Not Affected 
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eas abc Extended 
JP abc Extended 


Cycles 


SON 
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SOFTWARE DESCRIPTION (Continued) 
Opcode Map Summary. The following table contains an opcode map for the instructions used on the MCU. 


Table 25. Opcode Map 
0 1 2 4 7 8 B Cc F 
0000 | 0001 0010 0100 0111 1000 1011 1100 1111 
2 JRNZ|4 CALL/2 JRNC|5 JRR/2 JRZ 2 JRC|4 LDI2JRNZ}4 JP/2 JRNC/4 RES/2 JRZ/4 LDI/2 JRC/4 LD 
0000 e abc e b0,rree e e a,(x) e abc e b0,r e tran e a,(y) 
1 perl2-extl1 = perl3 bt 1 preft = indj1~—s per|2_—s ext} 1 peri2 bdii- per}3 imm}i perji ind 


TA 


5 
nla 
ms 
z 
2) 


0 
0000 
2 JRNZ|4 CALL 2 JRC|4 LDIJ2JRNZ|4 JP/2 JANC|4 SET/2 JRZ/4 DEC|2 JRC/4 LD 
eal all gal etd eral etd als 
1 perj2- ext bt per} 1 sd]1_ prc}2_ immji-——s per}2-—s exti1—s per}2.—s bb dJ1_—sopers4 sdj1 perj2=s dir 
2 JRNZ|4 CALL JRZ 2 JRC|4 CPi2JRNZ/4 JP/2 JRNC/4 RES/2 JRZ|4 COM/2 JRC/4 CP 
ipa ea aac ta 
1 perl2- ext per 1 prejt = indj1 =perj2 ext} 1 per}2 bdl1 peri inh}i = per} 1 —s ind 
2 JRNZ|4 CALL|2 JRNC/5 JRS/2 JRZ/4 LD/2 JRC/4 CPIJ2JRNZ/4 JP|2 JRNC/4 SET/2 JRZ|4 LDI2 JRC/4 CP 
aka Ssicaicsca ca a 
1 perj2_ ext imm|1  perj2 — ext perj2 bdji_ perii sd]1— perj2 dir 
2 JRNZ/4 CALL 2JRNZ|4 JP|2 JRNC|4 RES/2 JRZ/2 RETI|2 JRC/4 ADD ‘ 
e abc e abc e b2,17 e e 
2 JRNZ|4 CALL!2 JRNC|5 JRS 2JRNZj4  JP)2 JRNC}/4 SET)/2 JRZ}4 DEC|]2 JRC|4 ADD 
1  perl2 ext}1 = perj3 1 peri2  extii perl2 bdii peri sdj1  perj2- dir 
2 JRNZ|4 CALL|2 JRNC|5 JRR}2 2JRNZ|/4 JP/2 JRNC/4 RES/2 JRZ/2 STOP|2 JRC/4 INC 
itil caiiccaiit 
1 per]2 ext} per}3 1 perj2 ext} peri2  bdii_ pert inh}1 = per}]1—s ind 
2 JRNZ|4 CALL|2 JRNC/5 JRS 2JRNZ|4 JP|2 JRNC/4 SET|2 JRZ/4 \LD/2 JRC/4 INC 
1 perj2 —ext}1 —s per} 3 bt 1 per]2-sext]|1.—s perj]2.s bb dii_——per/1 sdji peri2-—s dir 
2 JRNZ/4 CALL|2 JRNC|5 JRR|2 JRZ 2 JRC 2JRNZj4 JP|2 JRNC|4 RES/2 JRZ 2 JRC|4 LOD 
1  perj2- ext]1—s per|3 1 pre 1 perj2ext}1 = per}2s bdl1_— per 1 per}1 ind 
J 4 DEC 
e Vv 
2 xt} 1 1 sd 
RLC 


[e) 


> 


_ 

xo) 
Oo 
<3 


e 
2 JRNZ|4 CALL/2 JRNC|5 JRS 2 JRNZ|4 Pj2 JRNC/4 SET|2 JRZ 2 JRC|4 LD 

e abc e b1,rree e abc e e ra ey 
1 per}2- ext]1 —per}3 bt 1 per ext peri2 bdii_ per 1 perj2-— dir 
2JRNZ|4 JP/2JRNC/4 RES|2 JRZ/4 2 

e abc e b5,1r e a 
1 perl2 ext} per}2 bdj1_ perli inh} 1 
2 JRC/4 ANDI|2 JRNZ|4 JP/2 JRNC/4 SET/2 JRZ/4. LDI2 JRC/4 AND 
aii stars 
1 prej2 1 peri2  extii1 perl2 bdii peri sd}1 perl2-—s dir 
al SUB 4 JpP|2 JRNC[4 RES/2 JRz[2 RET/2 JRC|4 SUB 

e e b3,7 e e 
1 ext/1 — per}2 fe inh}1 per} 1 Es 


= no 

Oo a 
2 Se] 
Q N 
= rm 

oS 
a2 0 
_ nN 

Oo aq 
3 Sa] 
° o) 


2 JRNZ|4 CALL!2 JRNC/5 JRR 
e abe e 
1  perl2- ext per|3 


1 1 per 1 
JRNZ|4 CALL}2 JRNC|5 JRS/2 JRZ/4 LD 
cn abc b5,rree e a,v 
per}2—ext/1.—s per|3 bt}1 ~~ per|1 sd 


2 
e 

1 

2 JRNZ/4 CALL/2 JRNC|5 JRR 2 JRNZ 

Boies: ec 

1 per]2_ ext! per|3 bt 1 perj2 

2 JRNZ/4 CALL/2 JRNC|5 JRS/2 JRZ/4 INC|2 JRC/4 SUBI|2 JRNZ|4 JP/2 JRNC}4 SET|2 JRZ/4 DEC|2 JRC/4 SUB 

abc e e w a,nn abe e b3,1r e air 

1 perl2  ext}1 —s per|3 bt]1 = per} sdj1 = pre]2. imm}i-—s per{2-—s ext}1=—s per]2—s bb dj1 sper} sdj1 perj2=s dir 

2 JRNZ/4 CALL|2 JRNC|5 JRR 2 JRC/4 DEC]2 JRNZ|4 JP/2 JRNC/|4 RES/2 JRZ/2 WAIT|2 JRC/4 DEC 

abc e b7,rree e e (x) abe e b7,r e (y) 

1 perl2- extii = per|3 bt]1 = per 1 prejt  indii = peri2 = ext}i = per]2—Sss bdji-—s per{1—s inh} 1-~—s per}1_—s ind 

2 JRNZ|4 CALL|2 JRNC|5 JRS|2 JRZ|4 \LDj2 JRC 2JRNZ}4 JP]2 JRNC|4 SET)2 JRZ}4 \LDj2 JRC|4 DEC 

Peer a ad al aera ade & 

1 perj2- exti1 = pers3 bt per] 1 sdj1 pre 1 per ext} per}2 = bdi1_ per} sdj1 perj2-—s air 


cool in] 
ow 

3 ee] 

a N 

go) 

a 

QO 

= 


ine] 
q 
sl 
N 


1111 


= 


Abbreviations for Addressing Modes: Legend: 
dir Direct # Indicates Illegal Instructions Cycles Mnemonic 
sd Short Direct e 5 Bit Displacement Operand 
imm Immediate b 3 Bit Address Bytes 
inh Inherent rr 1byte dataspace address Add Mod 
ext Extended nn 1 byte immediate data ieaeeay te 
b.d Bit Direct abc 12bit address 
bt Bit Test ee 8 bit Displacement 
pcr Program Counter Relative 
ind Indirect 
2 
kj S&S:THoMson one 
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ABSOLUTE MAXIMUM RATINGS Power Considerations. The average chip-junction 
This product contains devices to protect the inputs temperature. jh), iy Gelsivs Cah! De ODlalnegOnms 
against damage due to high static voltages, how- Tj = TA+ PD x RthJA 

ever it is advised to take normal precaution to avoid Where: TA=Ambient Temperature, 

application of any voltage higher than maximum RthJA = Package thermal resistance 
rated voltages. (junction-to ambient), 

For proper operation it is recommended that VI and PD = Pint + Pport, 


VO must be higher than Vss and smaller than Vpp. = 
Reliability is enhanced if unused inputs are con- Pint = Ibo x Vp (chip internal power), 
nected to an appropriated logic voltage level (VDD Pport = Port power dissipation 

or VSS). (determined by the user). 


| Unit 
ae 
ee Mc 
a en 
a ee A 

(Port A, DAO-3, BSW0-3, OUT 1) 

pV ——Y 
aa el / mA 
a a 


Output Voltage (Other Inputs) VSS — 0.3 to Vpp +0.3 


en Drain per Pin Excluding Vpp, Vss, 


oT ee ar ee 
VOD Ee en ee ae 
Io a 
| tera Storage Temperature | to 50 | 


Note: Stresses above those listed as "absolute maximum ratings" may cause permanent damage to the device. This is a stress rating only and 
petra opcranon of the device at these conditions is not implied. Exposure to maximum rating conditions for extended periods may affect 
evice reliability. 


THERMAL CHARACTERISTIC 


PDIP40 
PSDIP42 
PDIP48 


RECOMMENDED OPERATING CONDITIONS 
ji 
Min | Typ. | Max. | 


a 


a Oscillator Frequ sath 
fosposc | On-Screen Display Oscillator MHz 
Frequency 
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EEPROM INFORMATION veloped to achieve 1.000.000 Write/Erase cycles 


The ST63XX EEPROM macrocell and the single 4nd a 10 years data retention. 
poly EEPROM process have been specially de- 


DC ELECTRICAL CHARACTERISTICS 
(TA= 0 to + 70°C unless otherwise specified) 


VIL Input Low Level Voltage All l/O Pins, KBY0-2 
Input High Level Voltalge All /O Pins, KBYO-2 0.75xVpp 


VHYS Hysteresis Voltage All /O Pins, KBYO-2 
Vpp = 5V 


VOL Low Level Output Voltage Port B/C, DAO-3 
BSW0-3, OUT1, 
VS, OSD Outputs 
lOL = 1.6mA 
lOL = 5.0MA 


VOL Low Level Output Voltage Port A, 

Vpp = 4.5V 
loL= 3.2mA 
loL= 30mA 


VOL Low Level Output Voltage OSDOSCOUT, OSCOUT, 
loL= 0.1MA 
ae High Level Output Voltage Port B/C ©, VS 
IOH = — 1.6mMA 
OH High Level Output Voltage OSDOSCOUT, OSCOUT, 
Vpbp = 4.5V 
loL= —0.1mA 
Input Pull Up Current 
IPU p p ‘ Port B/C, KBY0-2 — 100 
cua Input Mode with Pull-up Vin= Vsg 2) 
lL Input Leakage Current OSCIN 
li Vin= VSS 
Vin= VDD 


Value 
Ty 


me) 


1 


oO 


— 50 


| 
N 
o1 


—1 


—_—k 


lie Input Leakage Current All I/O Input Mode 
4 no Pull-up 
OSDOSCIN 10 


Vin= Vpp or Vss 


NIL Input Leakage Current Reset Pin with Pull-up 


LiL Input Leakage Current AFC Pin 
rm ViH= VDD 


oO 
ie) 
jo) 


Vit= Vss 
ViH= 12.0V 


lox Output Leakage Current Port A, DA0-3, BSW0-3 
OUT1, OSDOUT 
VOH = VDD 
lon Output Leakage Current Hight Port A, DA0-3, BSWO0-3 
Voltage OUT1 
Supply Current RUN Mode fosc= 8MHz, ILoad= OmA 
Vpp= 5.5V 


— 


| 
aS | —_ 
ie) —_. 


6 


al oO =) =e EY. is 
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DC ELECTRICAL CHARACTERISTICS (Continued) 


Supply Current WAIT Mode fosc= 8MHz, ILoad= OmA 
VpD= 5.5V 
Von Reset Trigger Level ON RESET Pin 


VON 
Input Level Absolute Tolerance, A/D AFC Pin 
VTR 
ie) 


Relative to other levels 
VppD = 5V 


Lo |nput Level Relatice Tolerance A/D AFC Pin 


Notes: 
1 Not 100% Tested 
2. Input pull-up option only 


AC ELECTRICAL CHARACTERISTICS 
(TA= 0 to + 70°C, fosc = 8MHz, VDD = 4.5V to 5.5V (unless otherwise specified) 


High to Low Transition Time PortA 
tOHL VDD=SV, _, 100 ns 
CL = 1000pF 
High to Low Transition Time Port B, C, 
va Vpp = BV, 20 
CL = 100pF 
tOLH Low to High Transition Time Port B,C, 
(push-pill only) Vpp = 5V, 
CL = 100pF 20 ns 
tOH Data HOLD Time 
SP after clock goes low 
I“-CBUS/S-BUS Only 


D/A Converter Repetition Frequency) oe ee 


a 
N 


31.25 K 
62.50 KHz 


| 5 | 10 


5 
>1 

million 
5 


62.5KHz Output" 
SPI Baud Rate") 
EEPROM Write Time Ta = 25 °C One Byte 


cop) 
ie) 
on 
rs) 
A 
ea 
N 


ms 


cycles 


years 


Cout Output Capacitance 9) All outputs Pins 


COSDIN, . ; 
COSDOUT OSD Oscillator External Capacitance - 


Notes: 

1. Aclock other than 8 MHz will affect the frequency response of those peripherals (D/A, 62.5KHz and SPI) whose clock is 
derived from the system clock. 

2. The fall mes of PORT A have been reduced tn order to avoid current spikes while maintaining a high drive capability 

3. Not 100% Tested 

4 Based on extrapolated data 
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PACKAGE MECHANICAL DATA 
Figure 76. 40-Pin Dual in Line Plastic 


Typ | 

| 5. 

r —_f178]0.020] 0.070 
35} __}0.59 [0.013] 0.023] 
75| | 1.420029] —_—[o 056 
20] _{0.36{0.008| —_—[0.014 
| [39.2] | [1.540 
24|([15.87}060| | 062 | 
70} _‘{14.48[050| —_ [0.57 | 
a7e{___|_|oo7ol _| 
15.241 | ——joeoo] si 
54{-[3.40}010[ [0.13 
21 l229}o201 [0.09] 
76{ | 2.67|0.03| _|0.105} 
|| 15° | 


15 


| mm |__inches | 
ae om a 
PRES 
fat | foest [  fooz4]_ 
pb | fo4s] | foo] 
| bt fo.23{ {0.31 Io. 
jb2 | fier| 

on ee 

| D | | i274 

FE [15.20] [16 68/0. 

|e | jasal | 

je3 | [58.42] 
RARE 

pF || i410 
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ORDERING INFORMATION 


The following chapter deals with the procedure for 
transfer the Program/Data ROM codes to SGS- 
THOMSON. 


Communication of the ROM Codes. To com- 
municate the contents of Program /Data ROM 
memories to SGS-THOMSON, the customer has 
to send: 


— one file in INTEL INTELLEC 8/MDS FORMAT 
(either as an EPROM or in a MS-DOS 5" dis- 
kette) for the PROGRAM Memory 


— one file in INTEL INTELLEC 8/MDS FORMAT 
(either as an EPROM orina MS-DOS 5" diskette) 
for the ODD and EVEN ODD OSD Characters 


Table 26. ROM Memory Map 
Device 
0000H-007FH 


EPROM 
Address (1) 


0000H-007FH 
0080H-07FFH 


— one file in INTEL INTELLEC 8/MDS FORMAT 
(either as an EPROM or in a MS-DOS 5" dis- 
kette) for the EEPROM initial content (this file is 
optional) 

— a filled Option List form as described in the 
OPTION LIST paragraph. 

The program ROM should respect the ROM Mem- 

ory Map as in Table 26. 

The ROM code must be generated with ST6 as- 

sembler. Before programming the EPROM, the 

buffer of the EPROM programmer must be filled 
with FFH. For shipment to SGS-THOMSON the 

EPROMs should be placed in a conductive IC 

carrier and packaging carefully. 


Reserved 
User ROM 


O800H-OF9FH O800H-OFSFH User ROM 
OFAQH-OFEFH OFAOH-OFEFH Reserved 
Page 1 OFFOH-OFF7H OFFOH-OFF7H Interrupt Vectors 
"STATIC" OFF8H-OFFBH OFF8H-OFFBH Reserved 
OFFCH-OFFDH OFFCH-OFFDH NMI Vector 


OFFEH-OFFFH OFFEH-OFFFH Reset Vector 
Paae 2 0000H-000FH 1000H-100FH Reserved 
g 0010H-07FFH 1010H-17FFH User ROM 
PAGE 3 OOO00H-000FH 1800H-180FH Reserved 
0010H-O7FFH 1810H-1FFFH user ROM 


Note: 1. EPROM addresses are related to the use of ST63P2X/P5X piggyback emulation devices. 
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ORDERING INFORMATION (Continued) 


Customer EEPROM Initial Contents: Format 


a. The content should be written into an INTEL 
INTELLEC format file. 


b. The starting address in 000h and the end in 7Fh. 


c. Undefined or don’t care bytes should have the 
content FFH. 


OSD Test Character. In order to allow the testing 
of the on-chip OSD macrocell the following charac- 
ter must be provided at the fixed 3FH (63). 


Listing Generation & Verification. When SGS- 
THOMSON receives the Codes, they are com- 
pared and a computer listing is generated from 
them. This listing refers extractly to the mask that 
will be used to produce the microcontroller. Then 
the listing is returned to the customer that must 
thoroughly check, complete, sign and return it to 


$T6326,27,28 - ST6356,57,58 


Figure 79. OSD Test Character 


of the contractual agreement for the creation of the 
customer mask. SGS-THOMSON sales organiza- 
tion will provide detailed information on contractual 
points. 


SGS-THOMSON. The signed list constitutes a part 


Ordering Information Table 


Note: "XX" Is the ROM code identifier that 1s allocated by SGS-THOMSON after receipt of all required options and the related ROM file. 
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ST632X,5X MICROCONTROLLER OPTION LIST 
Customer: 


Address: 
Contact: 
Phone No: 
Reference: 


Device [ } (d) Package [ ] (p) Temperature Range 
For marking one line with 10 characters maximum is possible 


Special Marking [ ] (y/n) —Line1 " 


Notes: 

(d) 1= ST6326, 2 = ST6327, 3 = ST6328, 4 = ST6356, 5 = ST6357, 6 = ST6358 
(p) B= Dual in Line Plastic 

(t) 1=Oto 70°C 


(N) Letters, digits,’ .’,’-’, ‘| and spaces only 


Marking: the default marking is equivalent to the sales type only (part number). 


OSD POLARITY OPTIONS (Put across on selected item) : 
POSITIVE NEGATIVE 

VSYNC,HSYNC [ ] [ ] 

R,G,B [ ] [] 

BLANK [ ] [ ] 


CHECK LIST: 
ROM CODE 


OSD Code: ODD & EVEN 
EEPROM Code (if Desired) 
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8 BIT HCMOS LOW COST MCUs FOR 
TV FREQUENCY & VOLTAGE SYNTHESIS WITH OSD 


® 8-bit Architecture 

= HCMOS Technology 

=» 8MHz Clock 

= User Program ROM: 3884 byte 
= Reserved Test ROM: 212 bytes 


= Data ROM: User selectable size 
=» Data RAM: 64 bytes 
=» Data EEPROM: 48 bytes 


= 28-Pin Dual in Line Plastic Package for the 
ST6340,42,44 


= 40-Pin Dual in Line Plastic Package for the 
ST6346 


m Up to 12, software programmable general pur- 
pose Inputs/Outputs 


= 3 Inputs for keyboard scan (KBYO-2) 
= Up to 4 High voltage outputs (BSWO-2) 


= Two Timers each including an 8-bit counter with 
a 7-bit programmable prescaler 


= Digital Watchdog Function 

= Up to 4 6-Bit PWM D/A Converters 

® 62.5KHz Output Pin 

= AFC A/D converter with 0.5V resolution 


= 4 interrupt vectors (IRIN/NMI, Timer 1 & 2, 
VSYNC) 


= 14-bit counter for Voltage Synthesis Tuning 
(Not available on ST6342) 


= On-chip clock oscillator 


=m 2 Lines by 15 Characters On-Screen Display 
Generator with 64 Characters 


= Byte efficient instruction set 

a Bit test and jump instructions 

= Wait and Bit Manipulation instructions 
a True LIFO 6-level stack 


= The development tool of the ST63 microcontrol- 
lers consists of the ST63TVS-EMU emulation 
and development system to be connected via a 
standard RS232 serial line to an MS-DOS Per- 
sonal Computer. 


April 1991 


PDIP40 


PDIP28 


(Ordering Information at the end of the datasheet) 


DEVICE SUMMARY 
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Figures 1, 2. ST6340,42 Pin Configuration 


OSDOSCOUT 
OSDOSCIN 
PB3 (HSYNC) 
PB2 (VSYNC) 
AFC 

TEST 

PA4 

VSS 


vDD 
D/AO 
OUTI 
VS 

PC6 (G) 
PC4 
PC3 (BLANK) 
PC2 
OSCOUT 
OSCIN 
RESET 
PAO 
PAI 
PA2 
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Figures 3, 4. ST6344,46 Pin Configuration 


OSDOSCOUT 
OSDOSCIN 
PB3 (HSYNC) 
PB2 (VSYNC) 
AFC 

TEST 

PAS 

VSS 


VDD 
D/AO 
OUT1 

IRIN 

vs 

PC6 (G) 
PC3 (BLANK) 
PC2 
OSCOUT 
OSCIN 
RESET 
PAO 

PAI 

PA2 


VROO1391 


OSDOSCOUT 
OSDOSCIN 


PB3 (HSYNC) 


OSDOSCOUT 
OSDOSCIN 
PB3 (HSYNC) 
PB2 (VSYNC) 
PBI 

PBO 

AFC 

TEST 

PA7 

PAG 

PA5 

PA4 


VSS 


VDD 
D/AO 
ouTt 
IRIN 
PC6 (G) 
PC5 (R) 
PC4 
PC2 
OSCOUT 
OSCIN 
RESET 
PAO 
Pat 
Pa? 


VROO1390 


VDD 
D/A3 
D/A2 
D/A1 
D/AO 
OUTI 
IRIN 

vs 

PC6 (G) 
PC5 (R) 


PC3 (BLANK) 
PC2 
OSCOUT 


VRO01392 
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$ST6340,42,44,46 
Figure 5. ST634X Block Diagram 


IRIN/NMI * 


* 
IR INTERRUPT PORT A ae PAO-PA7 


INPUT 


* 
PORT B (—_ pgo-PB3 
DATA ROM 
USER 
SELECTABLE 
DATA RAM PORT C K_) Pc2-pc6 * 
USER PROGRAM 64 BYTES | porte 


ROM 


4K BYTES DATA EEPROM 
48 BYTES TIMER 1 & 2 


* 
BANDSWITCH BSWO-BSW3 
& KEYBOARD IN mae) KBYO—KBY2 


DIGITAL 
WATCHDOG/TIMER 


STACK LEVEL 5 D/A OUTPUTS r—\ DAO-DAS 
STACK LEVEL 6 & AFC IN AFCIN 


ON-SCREEN = R,G,B,BLANK 
DISPLAY HSYNC,VSYNC 


Vop Vss  OSCIN OSCOUT ~ RESET 


Ref p; : si 
(+) Refer to Pin Configuration for additional information VAOAS AG 


Table 1. ST634X Device Summary 
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GENERAL DESCRIPTION 


The ST634X microcontrollers are members of the 
8-bit HCMOS ST63XX family, a series of devices 
specially oriented to TV applications. Different pin- 
out configurations are available to give the maximum 
application and cost flexibility. All ST63XX members 
are based on a building block approach: a common 
core is surrounded by a combination of on-chip 
peripherals (macrocells) available from a standard 
library. These peripherals are designed with the 
same Core technology providing full compatibility 
and short design time. Many of these macrocells are 
specially dedicated to TV applications. The macro- 
cells of the ST634X family: two Timer peripherals 
each including an 8-bit counter with a 7-bit software 
programmable prescaler (Timer). a digital hardware 
activated watchdog function (DHWD), four 6-bit 
PWM D/A converters, an AFC A/D converter with 
0.5V resolution, a 14-bit Voltage Synthesis tuning 
peripheral, an on-screen display (OSD) with 15 char- 
acters per line, 64 characters. In addition all these 
devices have 4K of ROM, 64 bytes of data RAM and 
48 bytes of EEPROM. Refer to pin configurations 
figures and to ST634X device summary (Table 1) for 
the definition of family members and a summary of 
differences among the different types. 


PIN DESCRIPTION 


Vpp and Vss. Power is supplied to the MCU using 
these two pins. Vpp is power and Vss is the ground 
connection. 


OSCIN, OSCOUT. These pins are internally con- 
nected to the on-chip oscillator circuit. A quartz 
crystal or a ceramic resonator can be connected 
between these two pins in order to allow the correct 
operation of the MCU with various stability/cost 
trade-offs. The OSCIN pin is the input pin, the 
OSCOUT pin is the output pin. Refer to ON-CHIP 
CLOCK OSCILLATOR description for additional 
information. 


RESET. The active low RESET pin is used to start 
the microcontroller to the beginning of its program. 
Refer to RESET description for additional information. 


TEST. The TEST (mode select) pin is used to place 
the MCU into special operating mode. If TEST is 
held at Vss the MCU enters the normal operating 
mode. lf TEST is held at Vop when RESET is active 
the test operating mode is automatically selected 
(the user should connect this pin to Vss for normal 
operation). Refer to TEST mode description for 
additional information. 


PAO-PA7. These 8 lines are organized as one |/O 
port (A). Each line may be configured as either an 
input or as an output under software control of the 


data direction register. Port A has an open-drain 
(5V drive) output configuration. Refer to I/O PORT 
description for additional information. 


PBO-PB3. These 4 lines are organized as one I/O 
port (B). Each line may be configured as either an 
input with or without internal pull-up resistor or as an 
output under software control of the data direction 
register. PBO-PB4 have a push-pull configuration in 
output mode. PB2 and PB3 lines are connected to 
the VSYNC and HSYNC control signals of the OSD 
cell ; to provide the right signals to the OSD these I/O 
lines should be programmed in input mode and the 
user can read "on the fly" the state of VSYNC and 
HSYNC signals. PB2 is connected with the vertical 
synchronization signal VSYNC input. The active po- 
larity of this signal is software controlled. PB3 is con- 
nected with the horizontal synchronization signal input 
HSYNC. Oscillator is synchronous with the change to 
low state. Oscillation stops while signal is in the high 
state. AROM mask option is available to change the 
polarity of this signal. Refer to I/O port and pin configu- 
ration description for additional information. 


PC2-PC6. These 5 lines are organized as one I/O 
port (C). Each line may be configured as either an 
input with or without internal pull-up resistor or as 
an output under software control of the data direc- 
tion register. PC2 and PC4 have a push-pull con- 
figuration in output mode while PC3, PC5-PC6 
(OSD signals) are open-drain (5V drive). PC3, PC5 
and PC6 lines when in output modes are "ANDed" 
with the character and blank signals of the OSD 
cell. PC3 is connected with the OSD BLANK signal, 
PC5 and PC6 with the OSD R and G signals. These 
Signals are active high. PC2 is also used as TV set 
On-Off switch (5V drive). Refer to I/O port and pin 
configuration description for additional information. 


DAO-DA3. These pins are the four PWM D/A out- 
puts (with 32KHz repetition) of the 6-bit on-chip D/A 
converters. The PWM function can be disabled by 
software and these lines can be used as general 
purpose open-drain outputs (12V drive). Refer to 
D/A converter description for additional information. 


IRIN. This pinis the external NMI of the MCU . This pin 
is not available on ST634X. 


OUT1. This pin is the 62.5KHz output specially 
suited to drive multi-standard chroma processors. 
This function can be disabled by software and the 
pin can be used as general purpose open-drain 
output (12V drive). Refer to D/A converter descrip- 
tion for additional information. 


BSW0-BSW3. These output pins can be used to 
select up to 4 tuning bands. These lines are con- 
figured as open-drain outputs (12V drive). Refer to 
AFC description for additional information. 
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PIN DESCRIPTION (Continued) 


KBYO-KBY2. These pins are input only and can 
be used for keyboard scan. They have CMOS 
threshold levels with schmitt trigger and on-chip 
100 KQ pull-up resistors. Refer to AFC description 
for additional information. 


AFC. This is the input of the on-chip 10 levels 
comparator that can be used to implement the AFC 
function. This pin is an high impedance input able 
to withstand signals with a peak amplitude up to 12V. 
Refer to AFC description for additional information. 


OSDOSCIN, OSDOSCOUT. These are the On 
Screen display oscillator terminals. An oscillation 
capacitor and coil network have to be connected to 
provide the right signal to the OSD. 


HSYNC, VSYNC. These are the horizontal and 
vertical synchronization pins. The active polarity of 
these pins to the OSD macrocell can be selected by 


Table 2. ST634X Pin Summary 


ST6340,42,44,46 


the user as ROM mask option. If the device is 
specified to have negative logic inputs, then when 
these signals are low the OSD oscillator stops. If 
the device is specified to have positive logic inputs, 
then when these signals are high the OSD oscillator 
stops. Refer to OSD description for additiona infor- 
mation, 


R, G, BLANK. Outputs from the OSD. R, and G 
are the color outputs while BLANK is the blanking 
output. All outputs are open-drain. The active po- 
larity of these pins can be selected by the user as 
ROM mask option. Refer to the pin configurations 
for additional information. 


VS. This is the output pin of the on-chip 14-bit 
voltage synthesis tuning cell (VS). The tuning sig- 
nal present at this pin gives an approximate resol- 
ution of 40KHz per step over the UHF band. This 
line is a push-pull output with standard drive (Not 
available on ST6342). 


OSDOSCIN Input, High Impedance 
OSDOSCOUT Output, Push-Pull 


TEST Input, Pull-Down 
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ST63XX CORE 


The Core of the ST63XX Family is implemented 
independently from the I/O or memory configuration. 
Consequently, it can be treated as an independent 
central processor communicating with I/O and mem- 
ory via internal addresses, data, and control busses. 
The in-core communication is arranged as shown 
in the following block diagram figure; the controller 
being externally linked to both the reset and the 
oscillator, while the core is linked to the dedicated 
on-chip macrocells peripherals via the serial data 
bus and indirectly for interrupt purposes through 
the control registers. 


Registers 


The ST63XX Family Core has five registers and 
three pairs of flags available to the programmer. 
They are shown in Figure 7 and are explained in 
the following paragraphs together with the program 
and data memory page registers. 


Accumulator (A). The accumulator is an 8-bit 
general purpose register used in all arithmetic cal- 
culations, logical operations, and data manipula- 
tions. The accumulator is addressed in the data 
space as RAM location at the FFH address. 


Figure 6. ST63XX Core Block Diagram 


Figure 7. ST63XX Core Programming Model 
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ST63XX CORE (Continued) 


Accordingly, the ST63XX instruction set can use 
the accumulator as any other register of the data 
space. 


Indirect Registers (X, Y). These two indirect reg- 
isters are used as pointers to the memory locations 
in the data space. They are used in the register-in- 
direct addressing mode.These registers can be 
addressed in the data space as RAM locations at 
the 80H (X) and 81H (Y) addresses. They can also 
be accessed with the direct, short direct, or bit direct 
addressing modes. Accordingly, the ST63XX in- 
struction set can use the indirect registers as any 
other register of the data space. 


Short Direct Registers (V, W). These two regis- 
ters are used to save one byte in short direct 
addressing mode. These registers can be ad- 
dressed in the data space as RAM locations at the 
82H (V) and 83H (W) addresses. They can also be 
accessed with the direct and bit direct addressing 
modes. Accordingly, the ST63XX instruction set 
can use the short direct registers as any other 
register of the data space. 


Program Counter (PC) 


The program counter is a 12-bit register that con- 
tains the address of the next ROM location to be 
processed by the core. This ROM location may be 
an opcode, an operand, or an address of operand. 
The 12-bit length allows the direct addressing of 
4096 bytes in the program space. The PC value is 
incremented, after it is read for the address of the 
Current instruction, by sending it through the ALU, 
So giving the address of the next byte in the pro- 
gram. To execute relative jumps the PC and the 
offset values are shifted through the ALU, where 
they will be added, and the result is shifted back 
into the PC. The program counter can be changed 
in the following ways: 


JP (Jump) instruction ... .PC=Jump address 


CALL instruction ....... PC= Call address 
Relative Branch 
instructions ......... PC= PC+offset 


Interrupt 


ky 5GS THOMSON 
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FRESE lise, hea! Ban hee ee PC= Reset vector 

Testmode .......... PC=Test mode 
vector (1) 

RET & RETI instructions . . .PC= Pop (stack) 

Normalinstruction ..... PC= PC+1 


Note: 1. Not available to the user. 


Flags (C, Z) 


The ST63XX Core includes three pairs of flags that 
correspond to 3 different modes: normal mode, 
interrupt mode and Non-Maskable-Interrupt-Mode. 
Each pair consists of a CARRY flag and a ZERO 
flag. One pair (CN, ZN) is used during normal oper- 
ation, one pair is used during the interrupt mode 
(CI,Zl) and one is used during the not-maskable 
interrupt mode (CNMI, ZNMI). 


The ST63XX Core uses the pair of flags that corre- 
sponds to the actual mode: as soon as an interrupt 
(resp. a Non-Maskable-Interrupt) is generated, the 
ST63XX Core uses the interrupt flags (resp. the NMI 
flags) instead of the normal flags. When the RETI 
instruction is executed, the normal flags (resp. the 
interrupt flags) are restored if the MCU was in the 
normal mode (resp. in the interrupt mode) before the 
interrupt. Should be observed that each flag set can 
only be addressed in its own routine (Not-maskable 
interrupt, normal interrupt or main routine). The inter- 
rupt flags are not cleared during the context switching 
and so, they remain in the state they were at the exit 
of the last routine switching. 


The Carry flag is set when a carry or a borrow 
occurs during arithmetic operations, otherwise it is 
cleared. The Carry flag is also set to the value of 
the bit tested in a bit test instruction, and partici- 
pates in the rotate left instruction. 


The Zero flag is set if the result of the last arithmetic 
or logical operation was equal to zero, otherwise it 
is cleared. 


The switching between these three sets is automat- 
ically performed when an NMI, an interrupt and a 
RETI instructions occur. As the NMI mode is auto- 
matically selected after the reset of the MCU, the 
ST63XX Core uses at first the NMI flags. Refer to 
INTERRUPT description for additional information. 
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ST63XX CORE (Continued) 


Stack 


The ST63XX Core includes true LIFO hardware 
stack that eliminates the need for a stack pointer. 
The stack consists of six separate 12-bit RAM 
locations that do not belong to the data space RAM 
area. When a subroutine call (or interrupt request) 
occurs, the contents of each level is shifted into the 
next level while the content of the PC is shifted into 
the first level (the value of the sixth level will be lost). 
When subroutine or interrupt return occurs (RET or 
RETI instructions), the first level register is shifted 
back into the PC and the value of each level is 
shifted back into the previous level. These two 
operating modes are described in Figure 8. Since 
the accumulator, as all other data space registers, 
is not stored in this stack the handling of this 
registers shall be performed inside the subroutine. 


Figure 8. Stack Operation 
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The stack pointer will remain in its deepest posi- 
tion, if more than 6 calls or interrupts are executed, 
so that the last return address will be lost. It will also 
remain in its highest position if the stack is empty 
and a RET or RETI is executed. In this case the 
next instruction will be executed. 


Memory Registers 
Figure 9. Data RAM Bank Register 


DRBR 
Data RAM Bank Register 
(E8H, Write Only) 


8/53 


566 


The DRBR register can be addressed like a RAM 
location in the Data Space at the E8H address, 
nevertheless it is write-only register that can not be 
accessed with single-bit operations. This register is 
used to select the desired 64-byte RAM/EEPROM 
bank of the Data Space. The number of the bank 
has to be loaded in the DRBR register and the 
instruction has to point to the selected location as 
it was in the 0 bank (from OOH address to 3FH 
address). This register is cleared during the MCU 
initialization (the Data space 0 bank is automat- 
ically addressed after the Reset). Refer to the Data 
Space description for additional information. The 
DRBR register is not modified when a interrupt or 
a subroutine occurs. 


Figure 10. Data ROM Window Register 


DWR 
Data ROM Window Register 
(C9H, Write Only) 


07] 06} 0s [04 0a} 2 os |oo| 


The DWR register can be addressed like a RAM 
location in the Data Space at the C9H address, 
nevertheless it is write-only register that can not be 
accessed with single-bit operations. This register is 
used to move up and down the 64-byte read-only 
data-window (from the 40H address to 7FH address 
of the Data Space) along the ROM memory of the 
MCU by step of 64 bytes. The effective address of 
the byte to be read as a data in the ROM memory is 
obtained by the concatenation of the 6 less signifi- 
cant bits of the address given in the instruction (as 
less significant bits) and the content of the DWR 
register (as most significant bits). Refer to the Data 
Space description for additional information. 
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MEMORY SPACES 


The MCUs operate in three different memory 
spaces: Program Space, Data Space, and Stack 
Space. A description of these spaces is shown in 
Figure 11 and Figure 12. 


Note : The register CAh must be reset to zero in 
order to ensure compatibility with the emulator and 
pggybacks. 


Figure 11. ST634X Data Space 


Figure 12. ST634X Data Space (Continued) 
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MEMORY SPACES (Continued) 


Figure 13. ST63XX Memory Addressing Description Example 
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DATA SPACE 


RAM /EEPROM 
BANKING AREA 


DATA ROM 
WINDOW 


X REGISTER 


Y REGISTER 
V_REGISTER 
W_REGISTER 


RAM 
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DATA ROM 
WINDOW_SELECT 


INTERRUPT & 
RESET VECTORS 


Program Space 

The program space is physically implemented in 
the ROM memory and includes all the instructions 
that are to be executed, as well as the data required 
for the immediate addressing mode instructions, 
the reserved test area and user vectors. It is ad- 
dressed thanks to the 12-bit Program Counter reo- 
ister (PC register) and so, the ST63XX Core 
can directly address up to 4K bytes of Program 
Space. On ST634X a total of 4096 bytes of ROM 
have been implemented; 3884 are available as 
user ROM while 214 are reserved for testing. 


Data Space 


The instruction set of the ST63XX Core operates 
on a specific space, named Data Space that con- 
tains all the data necessary for the processing of 
the program. The Data Space allows the address- 
ing of RAM memory, EEPROM memory, ST63XX 
Core/peripheral registers, and read-only data such 
as constants and the look-up tables. 


Data ROM Addressing. All the read-only data are 
physically implemented in the ROM memory in 
which the Program Space is also implemented. The 


PROGRAM ROM 
BANK SELECT 
DATA RAM 


BANK SELECT 
jie 


FFEH] ACCUMULATOR 


VAQ00419 


ROM memory therefore contains the program to be 
executed and also the constants and the look-up 
tables needed for the program. The locations of 
Data Space in which the different constants and 
look-up tables are addressed by the ST63XX Core 
can be considered as being a 64-byte window 
through which it is possible to access to the read- 
only data stored in the ROM memory. This window 
is located from the 40H address to the 7FH address 
in the Data space and allows the direct reading of 
the bytes from the OOOH address to the O3FH 
address in the ROM memory. All the bytes of the 
ROM memory can be used to store either instruc- 
tions or read-only data. Indeed, the window can be 
moved by step of 64 bytes along the ROM memory 
in writing the appropriate code in the Write-only 
Data ROM Window register (DWR register, location 
C9H). The effective address of the byte to be read 
as a data in the ROM memory is obtained by the 
concatenation of the 6 less significant bits of the 
address in the Data Space (as less significant bits) 
and the content of the DWR register (as most 
significant bits). So when addressing location 40H 
of data space, and 0 is loaded in the DWR register, 
the physical addressed location in ROM is OOH. 
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MEMORY SPACE (Continued) 
Table 3. ST634X Program ROM Memory Map 


ROM Page Device Address EPROM Address (1) 
PAGE 0 O0000H-007FH OOOOH-007FH Reserved 
0080H-07FFH O0080H-07FFH User ROM 


O800H-OF9FH O800H-OF9FH User ROM 
OFAQH-OFEFH OFAOH-OFEFH Reserved 
OFFOH-OFF7H OFFOH-OFF7H Interrupt Vectors 
OFF8H-OFFBH OFF8H-OFFBH Reserved 
OFFCH-OFFDH OFFCH-OFFDH NMI Vector 
OFFEH-OFFFH OFFEH-OFFFH Reset Vector 


PAGE 1 
"STATIC" 


Note 1. EPROM addresses are related to the use of ST63PXX piggyback emulation devices. 


Figure 14. Data ROM Window Register Data RAM/EEPROM/OSD RAM Addressing 


pWR In ST634X 64 bytes of data RAM are directly ad- 

Data ROM Window Register dressable in the data space from 80H to BFH ad- 
(C9H Write Only) dresses. The 48 bytes of EEPROM memory and the 

OSD RAM can be addressed using the banks of 64 

[57] 06|0s | 04| 09 | | or 00 | bytes located between addresses OOH and 3FH. 
The selection of the bank is done by programming 

the Data RAM Bank Switching register (ODRBR 
register) located at the E8H address of the Data 
DWA1 = Data ROM Window 1 Space. In this way each bank of EEPROM or OSD 


DWR2 = Data ROM Window 2 RAM can be selected 64 bytes at a time. No more 
than one bank should be set at a time. 


DWRO = Data ROM Window 0 


DWR3 = Data ROM Window 3 


OE pg nO Myandew 4 Figure 15. Data RAM Bank Register 
DWR5 = Data ROM Window 5 


DRBR 
Data RAM Bank Register 
(E8H Write Only) 


Unused 


Unused 
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DRBRO = Data RAM Bank 0 


D6,D7. This bit is not used however care should be 
taken to reset these bits to ensure compatibility with 
the emulator and piggybacks. 


DWR6-DWRO. These are the Data Rom Window Pe = Palanan Gav 
bits that correspond to the upper bits of data ROM DRBR2 = Data RAM Bank 2 
program space. This register is undefined after DRBR3 = Data RAM Bank 3 
reset. DRBR4 = Data RAM Bank 4 


Notes Care is required when handling the DWR DRBRS « Data RAM Bank 5 
register as it is write only. For this reason, it is not 
allowed to change the DWR contents while executing 
interrupts drivers, as the driver cannot save and than mused 
restore its previous content. If it is impossible to avoid 
the writing of this register in interrupts drivers, an 
image of this register must be saved in a RAM D7. This bit is not used. 


location, and each time the program writes the DWR DRBR6, DRBR5. Each of these bits, when set, will 
it writes also the image register. The image register —_ select one OSD RAM register page. 
must be written first, so ifan interrupt occurs between 


the two instructions the DWR register is not affected. 


DRBR6 = Data RAM Bank 6 
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MEMORY SPACE (Continued) 


DRBR4,DRBR3,DRBR2. Each of these bits, when 
set, will select one RAM page. | 


DRBR1,DRBRO. These bits select the EEPROM 
pages. Table 5 summarizes how to set the Data 
RAM Bank Register in order to select the various 
banks or pages. 


This register is undefined after reset. 


Notes : 

Care is required when handling the DRBR register 
as it is write only. For this reason, it is not allowed 
to change the DRBR contents while executing 
interrupts drivers, as the driver cannot save and 
than restore its previous content. If it is impossible 
to avoid the writing of this register in interrupts 
drivers, an image of this register must be saved in 
a RAM location, and each time the program writes 
the DRBR it writes also the image register. 

The image register must be written first, so if an 
interrupt occurs between the two instructions the 
DRBR register is not affected. 


Table 4. Data RAM Bank Register Set-up 


DRBR Value Selection 


OSD Page 5 
OSD Page 6 
EEPROM Description 


Through the programming of the Data RAM Bank 
Register (DRBR= E8H) the user can select the 
bank or page leaving unaffected the way to address 
the static registers. The way to address the "dy- 
namic" page is to set the DRBR as described in 
Table 4 (e.g. to select EEPROM page 0, the DRBR 
has to be loaded with content 01H, see Data 
RAM/EEPROM/OSD RAM addressing for addi- 
tional information). Bit 0 of the DRBR is dedicated 
to the EEPROM. 


The EEPROM module is physically organized in 32 
byte modules (2 modules per page) and does not 
require dedicated instructions to be accessed in 
reading or writing. The EEPROM is controlled by the 
EEPROM Control Register (EECR=EAH). Any EE- 
PROM location can be read just like any other data 
location, also in terms of access time. 

To write an EEPROM location takes about 5 mSec 
(10mSec max) and during this time the EEPROM 
is not accessible by the Core. Abusy flag can be 
read by the Core to know the EEPROM status be- 
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fore trying any access. In writing the EEPROM can 
work in two modes: Byte Mode (BMODE) and 
Parallel Mode (PMODE). The BMODE is the nor- 
mal way to use the EEPROM and consists in 
accessing one byte at atime. The PMODE consists 
in accessing 8 bytes per time. 


Figure 16. EEPROM Control Register 


EECR 
EEPROM Control Register 
(EAH Read/Write) 


D6 | 05 | D4 | D3 | D2 BE 


EN = EEPROM Enable Bit 

BS = EEPROM Busy Bit 

PE = Parallel Mode Enable Bit 
PS = Parallel Start Bit 
Reserved (Must be set L) 


Reserved (Must be set L) 


SB = Stand-by Enable Bit 


Unused 


D7. Not used 


SB. WRITE ONLY. If this bit is set the EEPROM is 
disabled (any access willbe meaningless) and the 
power consumption of the EEPROM is reduced to 
the leakage values. 


D5, D4. Reserved for testing purposes, they must 
be set to zero. 


PS. SET ONLY. Once in Parallel Mode, as soon as 
the user software sets the PS bit the parallel writing 
of the 8 adjacent registers will start. PS is internally 
reset at the end of the programming procedure. 
Note that less than 8 bytes can be written; after 
parallel programming the remaining undefined 
bytes will have no particular content. 


PE. WRITE ONLY. This bit must be set by the user 
program in order to perform parallel programming 
(more bytes per time). If PE is set and the "parallel 
Start bit" (PS) is low, up to 8 adjacent bytes can be 
written at the maximum speed, the content being 
stored in volatile registers. These 8 adjacent bytes 
can be considered as row, whose A7, A6, A5, A4, 
A3 are fixed while A2, A1 and AO are the changing 
bytes. PE is automatically reset at the end of any 
parallel programming procedure. PE can be reset 
by the user software before starting the programm- 
ing procedure, leaving unchanged the EEPROM 
registers. 
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MEMORY SPACE (Continued) 


BS. READ ONLY. This bit will be automatically set 
by the CORE when the user program modifies an 
EEPROM register. The user program has to test it 
before any read or write EEPROM operation; any 
attempt to access the EEPROM while "busy bit" is 
set will be aborted and the writing procedure in 
progress completed. 


EN. WAITE ONLY. This bit MUST be set to one in 
order to write any EEPROM register. If the user 
program will attempt to write the EEPROM when 
EN= 0 the involved registers will be unaffected and 
the "busy bit" will not be set. 


After RESET the content of EECR register will be OOH. 


Notes : 

When the EEPROM is busy (BS= 1) the EECR can 
not be accessed in write mode, it is only possible 
to read BS status. This implies that as long as the 
EEPROM is busy it is not possible to change the 
status of the EEPROM control register. EECR bits 
4 and 5 are reserved for testing purposes, and the 
user must never set them to 1. 


Additional Notes on Parallel Mode. If the user 
wants to perform a parallel programming the first 
action should be the set to one the PE bit; from this 
moment the first time the EEPROM will be ad- 
dressed in writing, the ROW address will be latched 
and it will be possible to change it only at the end 
of the programming procedure or by resetting PE 
without programming the EEPROM. After the ROW 
address latching the Core can "see" just one EE- 
PROM row (the selected one) and any attempt to 
write or read other rows will produce errors. Do not 
read the EEPROM while PR is set. 


As soon as PE bit is set, the 8 volatile ROW latches 
are cleared. From this moment the user can load 
data in the whole ROW or just in a subset. PS 
setting will modify the EEPROM registers corre- 
sponding to the ROW latches accessed after PE. For 
example, if the software sets PE and accesses EE- 
PROM in writing at addresses 18H,1AH,1BH and 
then sets PS, these three registers will be modified 
at the same time; the remaining bytes will have no 
particular content. Note that PE is internally reset at 
the end of the programming procedure. This implies 
that the user must set PE bit between two parallel 
programming procedures. Anyway the user can set 
and then reset PE without performing any EEPROM 
programming. PS is a set only bit and is internally 
reset at the end of the programming procedure. Note 
that if the user tries to set PS while PE is not set there 
will not be any programming procedure and the PS 
bit will be unaffected. Consequently PS bit can not 
be set if EN is low. PS can be affected by the user 
set if, and only if, EN and PE bits are also set to one. 
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Warning : Parallel programming cf the EEPROM 
with less than eight bytes may corrupt other bytes 
and should therefore be used with care, as here 
after underlined. 


a. Reason for limitation: 

betweeen PE (Parallel Enable) and PS (Parallel 
Start) of the EEPROM, the user writes up to eight 
bytes into the volatile data registers, a latch is also 
Set to indicate which bytes have been accessed; 
the accessed bytes will be programmed when PS 
arrives. The logic is such that it is possible to set 
the latches of bytes which have NOT been ac- 
cessed. The latches are set whenever ANY regis- 
ter in the banked dataspace (00h-3FH) is 
accessed for READ or WRITE between a PE and 
PS. The latch which is set will be determined by 
the three least significant bits of the register ad- 
dress. Only the latch is set, so finaal data of a 
corrupted byte after the parallel programming is 
always FFH. 


Note: read operations also occur internally to the 
micro for most instructions. Even if bytes are not 
seen to be corrupted within the parallel programm- 
ing routine, care should be taken, since they could 
become corrupted by an interrupt routine being 
serviced during loading of parallel bytes. 

This is logic related and is not a marginality or 
race condition; piggyback devices perform in the 
same way as ROM devices. Parallel programm- 
ing is tested with only LDI r7,nn instructions which 
do not corrupt other bytes. 


b. To Avoid Corrupted Bytes: 
— use Single Byte Mode, or 


— always define all eight bytes in Parallel Pro- 
gramming Mode, or 


— when programming less than eight bytes, the 
remaining EEPROM bytes should do not used 
by the program. 


Additional Notes Regarding Differences Be- 
tween ST63XX Devices and Corresponding 
Emulators. While PE is set, all the EEPROM page 
currently selected is accessible in reading and the 
writing of the bytes happens at the row to which 
belongs the last byte written before setting PS. The 
sequence: set PE, write in 10H the value X, write in 
21H the value Y, set PS, will resultin: 10H unchanged, 
20H loaded with value X, 21H loaded with value Y. In 
the emulator bits 4 and 5 of the EECR are im- 
plemented.|f the user set to 1 one or both cf these 
bits the contents of the EEPROM will be destroyed. 
The user should use care in using EEPROM emula- 
tion as in general the emulator does not emulate the 
behaviour of the EEPROM when it is misused. 
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STACK SPACE 


‘Ihe stack space consists of six 12 bit registers that 
are used tor Stacking Subroutine and interrupt return 
ddiesses pius tie current program counter register. 


TESrt MODE 


The test niode can be entered by connecting the 
TEST pinto an high logic level when reset is active: 
this action enables the factory test mode. The user 
is revonimiended to avoid this situation for normal 
operation. (TEST pin should be tied to ground). 


INTERRUPT 


The ST63XX Core can manage 4 diiferent mask- 
abie interrupt sources, plus one non-maskable in- 
terrupt Source (top priority level interrupt). Each 
Source IS associated with a particular interrupt vec- 
tor that contains a Jump instruction to the related 
interrupt service routine Each vector is located in 
the Progiam Space at a particular address (see 
lable 5). When a source provides an interrupt 
request. and the request processing is also en- 
abled by the ST63XX Core. then the PC register is 
ioaded with the address of the interrupt vector (1.e. 
of tne Jump instiuction). Finally, the PC is loaded 
with the address of the Jump instruction and the 
interrupt routine Is processed 


ihe relationship between vector and source and 
the associated priority is hardware fixed for the 
diterernit ST63XX devices. For some interrupt sour- 
ces itis also possible to select by software the kind 
of event that will generate the interrupt. 


All interrupts can be disabled by writing to the GEN 
bit (global interrupt enable) of the interrupt option 
register (address C8H) After areset. ST63XxX is in 
non miaskable interrupt mode, so no interrupts will 
be accepted and NMI flags will be used, until a 
HET wstruction is executed If an interrupt ts ex- 
ccuted. one spculal cycle is Mude by the core, 
Gung that the PC 1s set to the related interrupt 
vector address Ajump instructicn at this address 
has to redirect program execution to the beginning 
of the related interrupt routine The interrupt detect- 
ing cycle. also resets the related interrupt flag (not 
aVallabie to the user). so that another interrupt can 
be stured fur this current vector. while its driver is 
ndét eaecuuon. 


lf additional interrupts arrive from the same source, 
they will be lost. Nil can interrupt other interrupt 
routines at any time, while other interrupts cannot 
interrupt each other. If more than one interrupt is 
Wella Tor service, they are executed according to 


their priority. The lower the number, the higher the 
priority. Priority is, therefore. fixed. Interrupts are 
checked during the last cycle of an instruction 
(RETI included). Level sensitive interrupts have to 
be valid during this period. 


Table 5 details the different interrupt vectors/sour- 
ces relationships. 


Table 5. Interrupt Vectors/Sources 
Relationships 


Interrupt Associated 
Source Wactar Vector Address 
IRIN: NMI Interrupt =A. 
Pin (1) Vector #0 (NMI) | CFFOR-OFFDH 
None (2) a eiiald OFF6H-OFE7H 
Interrupt 7 
Vsync Vector # 2 OFF4H-OFF5H 
Interrupt 
Timer 1 Vector #3 OFF2H OFF3H 
Timer 2 eas OFFOH-OFF 1H 
Notes i” a 


1 This pinis associated with the NMI Interrupt Vector 
Not available on ST6340 
2 This vector is not used in ST634X 


Interrupt Vectors/Sources 


The ST63XX Core includes 5 different interrupt 
vectors in order to branch to 5 different interrupt 
routines. The interrupt vectors are located in the 
fixed (or static) page of the Program Space. 


The interrupt vector associated with the non-mask- 
able interrupt Source is named interrupt vector #0. 
It is located at the (FFCH,FFDH) addresses in the 
Program Space. On ST634X this vector is associ- 
ated to the rising edge sensitive eaternal interrupt 
pin. 

The interrupt vectors located at addresses 
(FPGH.FE/H). (FF4H.FFSH), (FF2H.FFSH), 
(FFOH,FF1H) are named interrupt vectors #1, #2, 
#3 and #4 respectively. These vectors are associ- 
ated with VSYNC (#2), TIMER 1 (#3) and TIMER 
2 (#4); Interrupt vector (#1) is not used on 
916356.57.58. Refer to the Interrupt Details de- 
scription for more information. 


INTERRUPT (Continued) 


Interrupt Priority 


The non-maskable interrupt request has the hig- 
hest priority and can interrupt any other interrupt 
routines at any time, nevertheless the other inter- 
rupts cannot interrupt each other. If more than one 
interrupt request is pending, they are processed by 
the ST63XX Core according to their priority level: 
vector #1 has the higher priority while vector #4 the 
lower. The priority of each interrupt source is hard- 
ware fixed. 


Interrupt Option Register 


The Interrupt Option Register (IOR register, loca- 
tion C8H) is used to enable/disable the individual 
interrupt Sources and to select the operating mode 
of the external interrupt inputs. This register can be 
addressed in the Data Space as RAM location at 
the C8H address, nevertheless it is write-only reg- 
ister that can not be accessed with single-bit oper- 
ations. The operating modes of the external 
interrupt inputs associated to interrupt vectors #1 
and #2 are selected through bits 4 and 5 of the IOR 
register. 


Figure 17. Interrupt Option Register 


IOR 
Interrupt Option Register 
(C8H Write Only) 


DO = Unused 

D1 = Unused 

D2 = Unused 

D3 = Unused 

GEN = Global Enable Bit 

ES2 = Edge Selection Bit 

EL1 = Edge Level Selection Bit 


Unused 


D7. Not used. 


EL1. This is the Edge/Level selection bit of interrupt 
#1. When set to one, the interrupt is generated on 
low level of the related signal; when cleared to zero, 
the interrupt is generated on falling edge. The bit is 
cleared to zero after reset and as no interrupt 
source is associated to vector #1 on ST63XX, the 
user must keep this bit to zero to avoid ghost 
interrupts from this source. 
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ES2. This is the edge selection bit on interrupt #2. 
This bit is used on the ST63XX devices with on-chip 
OSD generator for VSYNC detection. 


GEN. This is the global enable bit. When set to one all 
interrupts are globally enabled ; when this bit is cleared 
to zero all interrupts are disabled (including NMI). 


D3 - DO. These bits are not used. 


Interrupt Procedure 


The interrupt procedure is very similar to a call 
procedure; the user can consider the interrupt as 
an asynchronous call procedure. As this is an asyn- 
chronous event the user does not know about the 
context and the time at which it occurred. As a result 
the user should save all the data space registers 
which will be used inside the interrupt routines. 
There are separate sets of processor flags for 
normal, interrupt and non-maskable interrupt 
modes which are automatically switched and so 
these do not need to be saved. 


The following list summarizes the interrupt proce- 
dure (refer also to Figure 18. Interrupt Processing 
Flow Chart): 

- Interrupt detection 


- The flags C and Z of the main routine are ex- 
changed with the flags C and Z of the interrupt 
routine (resp. the NMI flags) 

- The value of the PC is stored in the first level of 
the stack - The normal interrupt lines are inhibited 
(NMI still active) 

- The edge flip-flop is reset 

- The related interrupt vector is loaded in the PC. 

- User selected registers are saved inside the inter- 
rupt service routine (normally on a software stack) 

- The source of the interrupt is found by polling (if 
more than one source is associated to the same 
vector) 

- Interrupt servicing 

- Return from interrupt (RET) 


- Automatically the ST63XX core switches back to 
the normal flags (resp the interrupt flags) and 
pops the previous PC value from the stack 


The interrupt routine begins usually by the identifi- 
cation of the device that has generated the interrupt 
request. The user should save the registers which 
are used inside the interrupt routine (that holds 
relevant data) into a software stack. 

After the RETI instruction execution, the Core car- 
ries out the previous actions and the main routine 
can continue. 
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INTERRUPT (Continued) 


Figure 18. Interrupt Processing Flow-Chart 


INSTRUCTION 


FETCH 
INSTRUCTION 
EXECUTE 
INSTRUCTION 


IS THE CORE 
ALREADY IN 
NORMAL MODE ? 


CHECK IF THERE IS 
AN INTERRUPT REQUEST 
AND INTERRUPT MASK 


ST634X Interrupt Details 


IR Interrupt (#0). The IRIN Interrupt is associated 
with the first interrupt #0 (NMI, OFFCH). If enabled, 
then an interrupt will be generated on a rising edge 
at the pin. The IRIN pin is nt available on ST6340. 


TO en ky S&S-THO 


Interrupt (#1). On ST634X no sources are associ- 
ated to vector (#1). To avoid any ghost interrupt due 
to interrupt (#1) the user must keep to zero the EL1 
bit of IOR register. 


VSYNC Interrupt (#2). The VSYNC Interrupt is 
connected to the interrupt #2. When disabled the 
VSYNCINT signal is low. Bit 5 of the interrupt option 
register C8H is used to select the negative edge 
(B2=0) or the positive edge (B2=1); the edge will 
depend on __ the application. Note that once an 
edge has been latched, then the only way to 
remove the latched signal is to service the interrupt. 
Care must be taken not to generate spurious 
interrupts. This interrupt may be used for syn- 
chronize to the VSYNC signal in order to change 
characters in the OSD only when the screen is on 
vertical blanking (if desired). This method may also 
be used to blink characters. 


TIMER 1 Interrupt (#3). The TIMER 1 Interrupt is 
connected to the fourth interrupt #3 (OFF2H) which 
detects a high to low level (latched in the timer). For 
more information on the timer interrupt refer to the 
timer section. 


Timer 2 Interrupt (#4). The TIMER 2 Interrupt is 
connected to the fifth interrupt #4 (OFFOH) which 
detecty a high to low level (latched in the timer). For 
more information on the timer interrupt refer to the 
timer section. 


Notes Global disable does not reset edge sensitive 
interrupt flags. These edge sensitive interrupts 
become pending again when global disabling is 
released. Moreover, edge sensitive interrupts are 
stored in the related flags also when interrupts are 
globally disabled, unless each edge sensitive inter- 
rupt is also individually disabled before the inter- 
rupting event happens. Global disable is done by 
clearing the GEN bit of Interrupt option register, 
while any individual disable is done in the control 
register of the peripheral. The on-chip Timer periph- 
erals have an interrupt request flag bit (TMZ), this bit 
is set to one when the device wants to generate an 
interrupt request and a mask bit (ETI) that must be set 
to one to allow the transfer of the flag bit to the Core. 
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RESET 


The ST63XX devices can be reset in two ways: by 
the external reset input (RESET) tied low and by 
the hardware activated digital watchdog peripheral. 


RESET Input 


The external active low reset pin is used to reset the 
ST63XX devices and provide an orderly software 
startup procedure. The activation of the Reset pin 
may occur at any time in the RUN or WAIT mode. 
Even short pulses at the reset pin willbe accepted 
since the reset signal is latched internally and is only 
cleared after 2048 clocks at the oscillator pin. The 
clocks from the oscillator pin to the reset circuitry are 
buffered by a schmit trigger so that an oscillator in 
start-up conditions will not give spurious clocks. The 
MCU is configured in the Reset mode as long as the 
signal of the RESET pin is low. The processing of the 
program is stopped and the standard Input/Output 


Figure 19. Internal Reset Circuit 
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ports (port A, port B and port C) are in the input 
state (except PC2). As soon as the level on the 
reset pin becomes high, the initialization sequence 
is executed. Refer to the MCU initialization se- 
quence for additional information. 


Watchdog Reset 


The ST63XX devices are provided with an on-chip 
hardware activated digital watchdog function in 
order to provide a graceful recovery from a soft- 
ware upset. If the watchdog register is not re- 
freshed and the end-of-count is reached, then the 
reset state will be latched into the MCU and an 
internal circuit pulls down the reset pin. This also 
resets the watchdog which subsequently turns off 
the pull-down and activates the pull-up device at 
the reset pin. This causes the positive transition at 
the reset pin. The MCU will then exit the reset state 
after 2048 clocks on the oscillator pin. 
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RESET (Continued) 


Figure 20. Reset & Interrupt Processing 
Flow-chart 
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Application Notes 


An external resistor between Vpp and the reset pin 
is not required because an internal pull-up device 
is provided. The user may prefer to add an external 
pull-up resistor. 


An internal Power-on device does not guarantee 
that the MCU will exit the reset state when Vpp is 
above 4.5V and therefore the RESET pin should 
be externally controlled. 


MCU Initialization Sequence 


When a reset occurs the stack is reset to program 
counter, the PC is loaded with the address of the 


Figure 21. Restart Initialization Program 
Flow-chart 
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reset vector (located in the program ROM at ad- 
dresses FFEH & FFFH). A jump instruction to the 
beginning of the program has to be written into 
these locations. After a reset the interrupt mask is 
automatically activated so that the Core is in non- 
maskable interrupt mode to prevent false or ghost 
interrupts during the restart phase. Therefore the 
restart routine should be terminated by a RET! 
instruction to switch to normal mode and enable 
interrupts. If no pending interrupt is present at the 
end of the reset routine, the ST63XX will continue 
with the instruction after the RETI; otherwise the 
pending interrupt will be serviced. 
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WAIT & STOP MODES 


The STOP and WAIT modcs have been im- 
plemented in the ST63X Core tn order to reduce 
the consumption of the device when the latter has 
no instruction to execute. These two modes are 
described in the following paragraphs. On ST63XX 
as the hardware activated digital watchdog function 
is present the STOP instruction is de-activated and 
any attempt to execute it will cause the automatic 
execution of a WAIT instruction. 


WAIT Mode 


The configuration of the MCU in the WAIT mode 
occurs as soon as the WAIT instruction is executed. 
The microcontroller can also be considered as being 
in a "software frozen" state where the Core stops 
processing the instructions of the routine. the con- 
tents of the RAM locations and peripheral registers 
are saved as long as the power supply voltage is 
higher than the RAM retention voltage but where the 
peripherals are still working. 

The WAIT mode is used when the user wants to 
reduce the consumption of the MCU when it is tn idle, 
while not loosing count of time or monitoring of 
external events. The oscillator is not stopped tn order 
to provide clock signal to the peripherals. The timers 
counting may be enabled (writing the PSI bitin TSCR 
register) and the timer interrupt may be also enabled 
before entering the WAIT mode: this allows the WAIT 
mode to be left when timer interrupt occurs. If the exit 
from the WAIT mode ts performed with a general 
RESET (either from the activation of the external pin 
or by watchdog reset) the MCU will enter a normal 
reset procedure as described in the RESET chapter. 
If an interrupt 1s generated during WAIT mode the 
MCU behaviour depends on the state of the 
ST63XX Core before the initialization of the WAIT 
sequence, but also of the kind of the interrupt 
request that is generated. This case will be de- 
scribed in the following paragraphs. In any case, 
the ST63XX Core does not generate any delay 
after the occurrence of the interrupt because the 
oscillator clock ts still available. 


STOP Mode 


On ST63XX the hardware watchdog Is present and 
the STOP instruction has been de-activated Any 
attempt to execute a STOP will cause the automatic 
execution of a WAIT instruction. 


Exit from WAIT Mode 


The following paragraphs describe the output pro 
cedure of the ST63XX Core from WAIT mode when 
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anipterrpteccurs Itmustoe nel Tthtthe rectatt 
sequence depends on the orainal state of the MCT 
(normal, interrupt or non maskable interrupt mode) 
before the start of the WAIT sequence. but alco of 
the type of the interrupt request that is gen-rated 


Normal Mode. If the ST63XX Core was in the man 
routine when the WAIT instruction has been exec: ited 
the ST63XX Core outputs from the wait mode as soon 
as any interrupt occurs; the related interrupt routine ts 
executed and at the end of the interrupt service routine 
the instruction that follows the WAIT instruction is 
executed if no other interrupis are pending. 


Non-maskable Interrupt Mode. If the WAIT tn 
struction has been executed during the execution 
of the non-maskable interrupt routine, the ST63XX 
Core outputs from the wait mode as soon as any 
interrupt occurs: the instruction that follows the 
WAIT instruction is executed and the ST63XX Core 
is still in the non-maskable interrupt mode even If 
an other interrupt has been generated. 


Normal Interrupt Mode. If the ST63XX Core was 
in the interrupt mode before the initialization of the 
WAIT sequence, it outputs from the wait mode as 
soon as any interrupt occurs. Nevertheless. two 
cases have to be considered: 


~ If the interrupt ts a normal inte rrupt, the interupt 
routine in which the WAIT was entered will be 
completed with the execution of the instruction 
that follows the WAIT and the ST63XX Core is 
still in the interrupt mode. At the end of this 
routine pending interrupts will be serviced in 
accordance to their priority. 

- If the interrupt is a non ma-kalble interrupt. tho 
non-maskable routine is processcdatfirst Then 
the routine in which the WAIT was entercd will 
be completed with the execution of the instruc 
tion that follows the WAIT and the ST63XX Core 
is still in the normal interrupt mode 


Notes: 


If all the interrupt sources are disabled! the re tan 
of the MCU can only be done by a Reset actrvation 
The Wait instruction is not executed if an enables 
interrupt request 1s pending. In the ST63XX the 
hardware activated digital watchdog function ts 
present As the watchdog !s always activated the 
STOP instruction is de-activated and any attemnt 
to execute the STOP instruction will cause an 
execution of a WAIT instruction. 
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ON-CHIP CLOCK OSCILLATOR 


The internal escillator circuit is designed to require 
a minimum of external components. A crystal 
quartz, a ceramic resonator, or an external signal 
(provided to the OSCIN pin) may be used to gener- 
ate a system clock with various stability/cost tra- 
deoffs. The typical clock frequency is 8MHz. Please 
note that different frequencies will affect the oper- 
ation of those peripherals (D/As, SPI, 62.5 KHz 
OUT) whose reference frequencies are derived 
from the system clock. 


The different clock generator options connection 
methods are shown in Figure 22, crystal specifica- 
tions and suggested PC board layouts are given in 
Figure 23 and Figure 24. One machine cycle takes 
13 oscillator pulses; 12 clock pulses are needed to 
increment the PC while and additional 13th pulse is 
needed to stabilize the internal latches during mem- 
ory addressing. This means that with a clock fre- 
quency of 8MHz the machine cycle is 1.625uSec. 


The crystal oscillator start-up time is a function of 
many variables: crystal parameters (especially RS), 
oscillator load capacitance (CL), IC parameters, am- 
bient temperature, and supply voltage.It must be 
observed that the crystal or ceramic leads and circuit 
connections must be as short as possible. Typical 
values for CL1 and CL2 are in the range cf 15pF to 
22pF but these should be chosen based on the 
crystal manufacturers specification. Typical input ca- 
pacitance for OSCIN and OSCOUT pins is 5pF. 


The cscillator cutput frequency is internally divided 
by 13 to produce the machine cycle and by 12 to 
produce the Timer and the Watchdog clock. A byte 
cycle is the smallest unit needed to execute any 
operation (i.e., increment the program counter). An 
instruction may need two, four, cr five byte cycles 
to be executed (See Table 6). 


Table 6. Instructions Timing with 8MHz Clock 


: Execution 
Instruction Type Time 


Branch if set/reset 5 Cycles 8.125,1S 
Branch & Subroutine Branch 4 Cycles 6.50uS 
Bit Manipulation 4 Cycles 6.50,s 
Load Instruction 4 Cycles 6.50us 
Anthmetic & Logic 4 Cycles 6.50uUS 
Conditional Branch 2 Cycles 3.25us 


Program Central 2 Cycias 3.25us 
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Figure 22. Clock Generator Options 
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Figure 23. Crystal Parameters 
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ON-CHIP CLOCK OSCILLATOR (Continued) INPUT/OUTPUT PORTS 


Figure 24. PC Board Layouts Examples The ST63XX microcontrollers use three standard 
I/O ports (A,B,C) with up to eight pins on each port; 
refer to the device pin configurations to see which 
pins are available. 

Each line can be individually programmed either in 
the input mode or the output mode as follows by 
software. 

- Output 

- Input with on-chip pull-up resistor (selected by 

software) 


- Input without on-chip pull-up resistor (selected by 
software) 


In output mode the following hardware configura- 
tions are available: 


crates - Open-drain output 5V (PAQ-PA7) 
- Open-drain output 5V (PC3, PC5, PC6) 
- Push-pull output (PBO-PB3, PC2,PC4) 


7 TT, The lines are organized in three ports (port A,B.C). 

Wye Lip The ports occupies 6 registers in the data space. 

WOW t0- 7. Each bit of these registers is associated with a 

GY particular line (for instance, the bits 0 of the Port A 

Y Be Data and Direction registers are associated with the 
C5 TI Ci oea PAO line of Port A). 


Y 

“Li WY EM There are three Data registers (DRA, DRB, DRC), 
Z Zig“g i that are used to read the voltage level values of the 
i lines programmed in the input mode, or to write the 
1 logic value of the signal to be output on the lines 
: configured in the output mode. The port Data Reg- 
1 isters can be read to get the effective logic levels of 
H the pins, but they can be also written by the user 
} software, in conjunction with the related Data Di- 
rection Register, to select the different input mode 
options. Single-bit operations on I/O registers (bit 
set/reset instructions) are possible but care is 
necessary because reading in input mode is done 
from I/O pins and therefore they might be in- 
, . : fluenced by the external load, while writing will 
Becca Cer eeeoU r comiguiston directly affect the Port data register causing an 
undesired changes of the input configuration. The 
three Data Direction registers (DDRA, 
DDRB,DDRB) allow the selection of the direction of 

each pin (input or output). 


All the I/O registers can be read or written as any 
other RAM location of the data space, so no extra 
RAM cell is needed for port data storing and man- 
ipulation. During the initialization of the MCU, allthe 
I/O registers are cleared and the input mode with 
pull-up is selected on all the pins thus avoiding pin 

conflicts (with the exception of PC2 that is set in 
os —~<}- = output mode and is set low). 


VACOTSS 
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INPUT/OUTPUT PORTS (Continued) 


Details of I/O Ports 


When programmed as an input a pull-up resistor (if 
available) can be switched active under program 
control. When programmed as an output the |/O 
port will operate either in the push-pull mode or the 
open-drain mode according to the hardware fixed 
configuration as specified below. 


Port Ais available as an open-drain only (no push- 
pull programmability and no resistive pull-up in 
input mode) capable of withstanding 5V. 


Some Port B and C lines are also used as I/O 
buffers for signals coming from the on-chip OSD. 
In this case the final signal on the output pin is 
equivalent to a wired AND with the programmed 
data output. If the user needs to use the OSD, then 
the I/O line should be set in output mode while the 
open-drain configuration is harware fixed ; the 
corresponding data bit must set to one. 

PB2 and PB3 must be programmed in input mode 

to provide the HSYNC and VSYNC signal to the 

OSD. 

On ST634X the I/O pins with double or special 

functions are: 

- PB2/VSYNC (connected to the OSD VSYNC sig- 
nal) 

- PB3/HSYNC (connected to the OSD HSYNC sig- 
nal) 

- PC2/ON-OFF, this I/O is specially suited for TV 
SET ON-OFF and for this reason at reset the 
related Data Direction bit will be automatically set 
to one (I/O line is in output mode), while the rest 
of the port is in input mode. 

- PC3/BLANK (connected to the OSD Blank signal) 

- PC5/R, PC6/G (connected to the OSD R-G sig- 
nals) 

Allthe Port A, B and C I/O lines have Schmitt-trigger 

input configuration with a typical hysteresis of 1V. 


/O Pin Programming 


Each pin can be individually programmed as input or 
output with different input and output configurations. 


This is achieved by writing to the relevant bit in the 
data (DR) and data direction register (DDR). 
Table 8 shows all the port configurations that can 
be selected by the user software. 
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Table 7. I/O Port Options Selection 


.0 | 0 | input _| with on-chip pullup resistor_| 
ae ee 


Input With on-chip pull-up resistor 


1 Without on-chip pull-up resistor 
Output Open-drain or Push-Pull 


Note: X° Means don’t care 


Figure 26. I/O Port Data Registers 


DDRPA, DRPB, DRPC 
Port A, B, C Data Registers 
(COH PA, C1H PB, C2H PC Read/Write) 


or} 05 0s} os ]o0} v2 | ox) oo 


—  PA7-PA0 = Data Bits 
————_________—. PB7-PB0O = Data Bits 
PC7-PCO = Data Bits 


PA7-PAO. These are the I/O port A data bits with 
open-drain configuration. 

Reset at power on. 

PB3-PBO. These are the I/O Port B data bits. Reset 
at power on. 

PC3-PC6. These are the I/O port C data bits. Reset 
at power on. 


PC2/ON-OFF. This is a general purpose |/O line 
Suitable for TV set ON-OFF. Reset at power on. 


Figure 27. !/O Port Data Direction Registers 


DDRPA, DDRPB, DDRPC 
Port A, B, C Data Registers 
‘(C4H PA, C5H PB, C6H PC Read/Write) 


ee — PA7-PA0 = Data Direction Sits 
—_——_______. PB7-PBO = Data Direction Bits 
I$ PC7-PCO = Data Direction Bits 


"0" defines bit as input 
"1" defines bit as output 


PA7-PAO. These are the I/O port A data direction 
bits. When a bit is cleared to zero the related I/O 
line is in input mode, if bit is set to one the related 
I/O line is in output mode. Reset at power-on. 
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INPUT/OUTPUT PORTS (Continued) 


PB3-PBO. These are the I/O port B data direction 
bits. When a bit is cleared to zero the related |/O 
line is in input mode, if bit is set to one the related 
I/O line is in output mode. Reset at power-on. 


PC6-PC2. These are the I/O port C data direction 
bits. When a bit is cleared to zero the related I/O 
line is in input mode, if bit is set to one the related 
I/O line is in output mode. Set to 04H at power-on. 
Bit 2 (PC2 pin) is set to one (output mode selected) 
as this line is intended for TV ON-OFF switching. 


Input/Output Configurations 


The following schematics show the I/O lines hard- 
ware configuration for the different options. Figure 
29 shows the I/O configuration for an I/O pin with 
open-drain capability. Figure 28 shows the I/O con- 
figuration for an I/O pin with push-pull and with 
open drain 5V capability. 

Notes : 

The WAIT instruction allows the ST63XX to be 
used in situations where low power consumption is 
needed. This can only be achieved however if the 
I/O pins either are programmed as inputs with well 
defined logic levels or have no power consuming 


Figure 28. Port A,B & C I/O Configuration Diagram 
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resistive loads in output mode. As the same die is 
used for the different ST63XX versions the unavail- 
able I/O lines of ST63XX should be programmed in 
output mode. 


Single-bit operations on I/O registers are possible 
but care is necessary because reading in input 
mode is done from I/O pins while writing will directly 
affect the Port data register causing an undesired 
changes of the input configuration. 


PAO-PA7, PBO-PB7,PCO-PC7 (1/0, See Option List) 


0 1/0 (PUSH—PULL) 


o 1/0 (OPEN-DRAIN, 5V) 
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TIMERS 


The ST63XX devices offer two on-chip Timer periph- 
erals consisting of an 8-bit counter with a 7-bit pro- 
grammable prescaler, thus giving a maximum count 
of 2'©, and a control logic that allows configuring the 
peripheral in three operating modes. Figure 30 
shows the timer block diagram. These timers do not 
have the external TIMER pin available for the user. 
The content of the 8-bit counter can be read/written 
in the Timer/Counter register TCR that can be ad- 
dressed in the data space as RAM location at the 
D3H (Timer 1) and DBH (Timer 2) addresses. The 
state of the 7-bit prescaler can be read in the PSC 
register at the D2H (Timer 1) and DAH (Timer 2) 
addresses. The control logic device can be managed 
thanks to the TSCR register D4H (Timer 1) and DCH 
(Timer 2) addresses as it is described in the following 
paragraphs. 


The following description applies to both Timer 1 
and Timer 2. The 8-bit counter is decrement by the 
output (rising edge) coming from the 7-bit prescaler 
and can be loaded and read under program control. 
When it decrements to zero then the TMZ (timer 
zero) bit in the TSCR is set to one. If the ET! (enable 
timer interrupt) bit in the TSCR is also set to one an 


Figure 30. Timer Peripheral Block Diagram 


interrupt request, associated to interrupt vector #3 
(for Timer 1) and #4 for (Timer 2), is generated. The 
interrupt of the timer can be used to exit the MCU 
from the WAIT mode. 


The prescaler decrements on rising edge. The 
prescaler input can be the oscillator frequency 
divided by 12 or an external clock at TIMER pin (this 
is not available in ST63XX). 

Depending on the division factor programmed by 
PS2/PS1/PSO (see table 9) bits in the TSCR, the 
clock input of the timer/counter register is multi- 
plexed to different sources. 

On division factor 1, the clock input of the prescaler is 
also that of timer/counter; on factor 2, bit 0 of prescaler 
register is connected to the clock input of TCR. 


This bit changes its state with the half frequency of 
prescaler clock input. On factor 4, bit 1 of PSC is 
connected to clock input of TCR, and so on. On 
division factor 128, the MSB bit 6 of PSC is con- 
nected to, clock input of TCR. The prescaler in- 
itialize bit (PSI) in the TSCR register must be set to 
one to allow the prescaler (and hence the counter) 
to start. If it is cleared to zero then all of the 
prescaler bits are set to one and the counter is 
inhibited from counting. 
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TIMERS (Continued) 


Figure 31. Timer Working Principle 
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8-BIT COUNTER 


The prescaler can be given any value between 0 
and 7FH by writing to the related register address, 
if bit PSl in the TSCR register is set to one. The tap 
of the prescaler is selected using the PS2/PS1/PSO 
bits inthe control register. Figure 36 shows the timer 
working principle. 


Timer Operating Modes 


As on ST638XX devices the external TIMER pin is 
not available the only allowed operating mode is the 
output mode that have to be selected by setting to 
1 bit 4 and by clearing to 0 bit 5 in the TSCR1 
register. This procedure will enable both Timer 1 
and Timer 2. Any other combination written into 
these two bits will disable any Timer 1 and Timer 2 
operation. 


Output Mode (TSCR1 D4=1, TSCR1 D5 =0). On 
this mode the timer prescaler is clocked by the 
prescaler clock input (OSC/12). The user carrselect 
the desired prescaler division ratio through the 
PS2/PS1/PSO bits. When TCR count reaches 0, it 
sets the TMZ bit inthe TSCR. 


The TMZ bit can be tested under program control 
to perform a timer function whenever it goes high. 
Bit D4 and D5 on TSCR2 (Timer 2) register are not 
implemented. 
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Timer Interrupt 


When the counter register decrements to zero and 
the software controlled ETI (enable timer interrupt) 
bitis set to one then an interrupt request associated 
to interrupt vector #3 (for Timer 1) and to interrupt 
vector #4 (for Timer 2) is generated. When the 
counter decrements to zero also the TMZ bit in the 
TSCR register is set to one. 


Notes : 

TMZ is set when the counter reaches OOH ; how- 
ever, it may be set by writing OOH in the TCR register 
or setting the bit 7 of the TSCR register. TMZ bit 
must be cleared by user software when servicing 
the timer interrupt to avoid undesired interrupts 
when leaving the interrupt service routine. After 
reset, the 8-bit counter register is loaded to FFH 
while the 7-bit prescaler is loaded to 7FH, and the 
TSCR register is cleared which means that timer is 
stopped (PSI=0) and timer interrupt disabled. 


A write to the TCR register will predominate over 
the 8-bit counter decrement to OOH function, i.e. if 
awrite and a TCR register decrement to OOH occur 
simultaneously, the write will take precedence, and 
the TMZ bit is not set until the 8-bit counter reaches 
OOH again. The values of the TCR and the PSC 
registers can be read accurately at any time. 
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TIMERS (Continued) 


Timer Registers 


Figure 32. Timer Status Control Registers 


TSCR 


Timer 1 & 2 Status Control Registers 
(D4H Timer 1, DCH Timer 2, Read/Write) 


PEPPEEEE 
PSO = Prescaler Mu» Select 
PS1 = Frescaler Mux Select 
PS2 = Prescaler Mux Select 
PSI = Prescaler Initialize Bit 
D4 = Timers Enable Bit 
D5 = Timers Enable Bit 
ETI = Enable Timer Interrupt 
TMZ = Timer Zero Bit 


TMZ. Low-to-high transition indicates that the timer 
count register has decrement to zero. This bit must 
be cleared by user software before to start with a 
new count. 


ETI. This bit, when set, enables the timer interrupt 
(vector #3 for Timer 1, vector #4 for Timer 2) request. 
If ETI=0 the timer interrupt is disabled. If ETl= 1 and 
TMZ= 1 an interrupt request is generated. 


D5. This is the timers enable bit D5. It must be 
cleared to 0 together with a set to 1 of bit D4 to 
enable both Timer 1 and Timer 2 functions. It is not 
implemented on TSCR2 register. Any other combi- 
nation of TSCR1 D4 and D5 bits will disable any 
operation of both Timer 1 and Timer 2. 


D4. This is the timers enable bit D4. It must be set 
to 1 together with a clear to 0 of bit D5 to enable 
both Timer 1 and Timer 2 functions. It is not im- 
plemented on TSCR2 register. Any other combina- 
tion of TSCR1 D4 and D5 bits will disable any 
operation of both Timer 1 and Timer 2. 


PSI. Used to initialize the prescaler and inhibit its 
counting while PSI = 0 the prescaler is set to 7FH 
and the counter is inhibited. When PSI = 1 the 
prescaler is enabled to count downwards. As long as 
PSI= 0 both counter and prescaler are not running. 


PS2-PS0. These bits select the division ratio of the 
prescaler register. (See table 8) 
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The TSCR1 and TSCR2 registers are cleared on 
reset. The correct D4-D5 combination must be 
written in TSCR1 by user’s software to enable the 
operation of Timer 1 and Timer 2. 


Table 8. Prescaler Division Factors 


Figure 33. Timer Counter Registers 


TCR 
Timer Counter 1 & 2 Register 
(D3H Timer 1, DBH Timer 2, Read/Write) 
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PSC 
Timer Prescaler 1 & 2 Registers 
(D2H Timer 1, DAH Timer 2, Read Write) 
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HARDWARE ACTIVATED DIGITAL WATCHDOG 
FUNCTION 


The hardware activated digital watchdog function 
consists of a down counter that is automatically 
initialized after reset so that this function does not 
need to be activated by the user program. As the 
watchdog function is always activated this down 
counter can’t be used as a timer. The watchdog is 
using one data space register (HWDR location 
D8H). The watchdog register is set to FEH on reset 
and immediately starts to count down, requiring no 
software start. Similarly the hardware activated 
watchdog can not be stopped or delayed by soft- 
ware. 


The watchdog time can be programmed using the 
6 MSbits in the watchdog register, this gives the 
possibility to generate a reset in a time between 
3072 to 196608 oscillator cycles in 64 possible 
steps. (With a clock frequency of 8MHz this means 
from 384us to 24.576ms). The reset is prevented if 
the register is reloaded with the desired value 
before bits 2-7 decrement from all zeros to all 
ones. 


The presence of the hardware watchdog deacti- 
vates the STOP instruction and a WAIT instruction 
is automatically executed instead of a STOP. Bit 1 
of the watchdog register (set to one at reset) can 
be used to generate a software reset if cleared to 
zero). Figure 35 shows the watchdog block diagram 
while Figure 36 shows its working principle. 


Figure 35. Hardware Activated Watchdog Block Diagram 
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HARDWARE ACTIVATED DIGITAL WATCHDOG 
FUNCTION (Continued) 


Figure 36. Hardware Activated Watchdog 
Working Principle 
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Figure 37. Watchdog Register 


HWDR 
Hardware Activated Watchdog Register 
(D8H Read/Write) 
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L C= Watchdog Activation Bit 
SR= Software Reset Bit 
T1-T6 = Counter Bits 


T1-T6. These are the watchdog counter bits. It 
should be noted that D7 (T1) is the LSB of the 
counter and D2 (T6) is the MSB of the counter, 
these bits are in the opposite order to normal. 


SR. This bit is set to one during the reset phase 
and will generate a software reset if cleared to zero. 


C. This is the watchdog activation bit that is hard- 
ware Set to one; the user can’t change the value of 
this bit (the watchdog is always active). 


The register reset value is FEH (Bit 1-7 set to one, 
Bit O cleared). 
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6-BIT PWM D/A CONVERTERS AND 62.5 KHz 
OUTPUT FUNCTION 


The D/A macrocell contains four PWM D/A outputs 
(32Khz repetition, DAO-DA3) with six bit resolution 
plus a 62.5KHz open-drain output pin (OUT1) spe- 
cially suited for multistandard chroma processors 
driving. Both the D/A and OUT1 functions can be 
disabled by software allowing the DAO-DA3 and 
OUT1 pins to be used as general purpose open- 
drain output pins able to withstand signals with up 
to 12V amplitude. 


6-Bit D/A Converters 


Each D/Aconverter of ST63XX is composed by the 
following main blocks: 


- pre-divider 
- 6-bit counter 
- data latches and compare circuits 


The pre-divider uses the clock input frequency 
(8MHz) and its output clocks the 6-bit free-running 
counter. The data latched in the four registers (EOH, 
E1H, E2H and E3H) control the four D/A outputs 
(DAO,1,2 and 3). When all zeros are loaded the 
relevant output is an high logic level; all 1’s corre- 
spond to a pulse with a 1/64 duty cycle and almost 
100% zero level. A 7th bit (bit D6) is used to enable 
the relevant D/A output; when zero, the D/A is no 
longer enabled and it forces the output to zero. If 
the other six bits are all zero then the output is 
controlled only by the enable bit. 


The repetition frequency is 32.5KHz and is related 
to the 8MHz clock frequency. All D/A outputs are 
open-drain with standard current drive capability 
and able to withstand up to 12V. 


Only DAO is available on ST6340,42,44. 


Figure 38. 6-BIT PWM D/A & 62.5KHz Output 
Configuration 
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62.5 KHZ Output 


This pin provides a 62.5 KHz signal with a50% duty 
cycle; the output is enabled by a dedicated enable 
bit (EOH register bit 7). When the 62.5KHz fre- 
quency is disabled then the output is controlled by 
the OUT1 bit and the line can be used as general 
purpose open-drain output (E1H bit 7). The OUT1 
Output is open-drain with standard current drive 
capability and able to withstand signals with up to 
12V amplitude. The pin can be used to drive the 
SGS-THOMSON TEA5640 chroma processor. 
Refer to the TEA5640 data sheet for more informa- 
tion on the use of this pin. Care must be taken to 
respect the frequency tolerances required by the 
TEA5640 by chosing a quartz with PPM variations 
within the limits required by the chroma processor. 


D/A and OUT1 Data/Control Registers 


This paragraph deals with the description of D/A 
and OUT1 data/control registers. Some bits of DA2 
and DA3 data/control registers are used for exter- 
nal interrupt enable and A/D reference voltage shift, 
please refer to A/D and IR descriptions for addi- 
tional information. 


Figure 39. D/AO Data/Enable Register 


DAO 


D/A0 Data/Control Registers 
(EOH Write only) 
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DO = Data Bit 0 
Di = Data Bit 1 
D2 = Data Bit 2 
D3 = Data Bit 3 
D4 = Data Bit 4 
D5 = Data Bit 5 


DAE D/A Enable Bit 


FO1 62 5KHz Selection Bit 


DAO-DAS. These are the 6 bits of the PWM digital 
to analog converter . Undefined after reset. 


DAE. This is the D/AO enable bit. If zero, the output of 
the D/A is forced to zero; if one, the output of the D/A 
depends on bits DAO..DA5. Undefined after reset. 


FO1. This is the 62.5KHz frequency output/ OUT 1 
selection bit. If one, the OUT1 pin will give a 
62.5KHz frequency; if zero the OUT1 pin can be 
used as general purpose open-drain output and the 
value present on the pin depends on the value of 
OUT1 bit programmed in the DA1 data/control 
register. Undefined after reset. 
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6-BIT PWM D/A CONVERTERS AND 62.5 KHz 
OUTPUT FUNCTION (Continued) 


Figure 40. D/A1 Data/Enable Register 


DA1 


D/A1 Data/Control Registers 
(E1H Write Only 
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DO = Data Bit 0 


D1 = Data Bit 1 


D2 = Data Bit 2 
D3 = Data Bit 3 
D4 = Data Bit 4 
D5 = Data Bit 5 
DAE D/A Enable Bit 
OUT1 Data Bit 


DAO-DAS5. These are the 6 bits of the PWM digital 
to analog converter. Undefined after reset. 


DAE. This is the D/A 1 enable bit. If zero, the output 
of the D/A is forced to zero; if one, the output of the 
D/A depends on bits DAO..DA5. Undefined after 
reset. 


OUT1. This is the OUT1 data bit. The content of 
this bit is output on the OUT1 pin when the 62.5KHz 
frequency function is disabled (FO1 bit in DAO 
register is cleared to zero). Undefined after reset. 


Figure 41. D/A2 Data/Enable Register 
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D/A2 Data/Control Registers 
(E2H Write Only 
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IEN IR Interrupt Enable 


30/53 


DAO-DAS. These are the 6 bits of the PWM digital 
to analog converter bits. Undefined after reset. 


DAE. This is the D/A 2 enable bit. If zero, the output 
of the D/A is forced to zero; if one, the output of the 
D/A depends on bits DAO..DA5. Undefined after 
reset. 

IEN. This is the external interrupt enable. If set to 
one, the interrupt coming from the external interrupt 
pin is enabled, if this bit is cleared the interrupt is 
disabled. Undefined after reset. This interrupt is 
associated to the NMI interrupt vector. This bit must 
be cleared to zero on ST6340 (IRIN pin not avail- 
able). Refer to IR and interrupt descriptions for 
additional information. 


Figure 42. D/A3 Data/Enable Register 


DA3 


D/A3 Data/Control Registers 
(E3H Write Only 


DO = Data Bit 0 
D1 = Data Bit 1 
D2 = Data Bit 2 
D3 = Data Bit 3 
D4 = Data Bit 4 
D5 = Data Bit 5 
DAE D/A Enable Bit 


ADSH A/D Reference Shift 


DAO-DAS. These are the 6 bits of the PWM digital 
to analog converter. Undefined after reset. 


DAE. This is the D/A3 enable bit. If zero, the output 
of the D/A is forced to zero; if one, the output of the 
D/A depends on bits DAO..DA5. Undefined after 
reset. 


ADSH. This is the analog to digital converter refer- 
ence voltage shift bit. If set to one, the AFC block 
has reference voltages on 1V border. If set to zero, 
on0.5V border. Undefined after reset. Refer to AFC 
for additional information. 
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AFC A/D INPUT, KEYBOARD INPUTS AND 
BANDSWITCH OUTPUTS 


The AFC macrocell contains an A/D comparator 
with five levels at intervals of 1V from 1V to 5V. The 
levels can all be lowered by 0.5v to effectively 
double the resolution. This A/D can be used to 
perform the AFC function. In addition this cell offers 
also a keyboard input register of three bits used to 
perform a keyboard scan and 4 open-drain outputs 
(able to withstand signals up to 12V) that can be 
used to perform band switch function. 


Figure 43. AFC, KBY Inputs Configuration 
Diagrams 
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Figure 44. BSW, DA, OUT1 Output Configura- 
tion Diagram 
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A/D Comparator 


The A/D used to perform the AFC function (when 
high threshold is selected) has the following voltage 
levels: 1,2,3,4 and 5V. Bits 0-2 of AFC result regis- 
ter (E4H address) will provide the result in binary 
form (less than 1V is 000, greater than 5V is 101). 


If the application requires a greater resolution, the 
sensitivity can be doubled by clearing to zero bit 7 
of DA3 Data/Control register, address E3H (refer to 
D/A description for additional information). In this 
case all levels are shifted lower by 0.5V. If the two 
results are now added within a software routine then 
the A/D S-curve can be located within a resolution 
of 0.5V. The A/D input has high impedance able to 
withstand up to 13V signals (input level tolerances 
+ 200mv absolute and + 100mv relative to 5V). 


AFC, Keyboard Inputs and Bandswitch Outputs 
Data/Control Registers 
Figure 45. AFC Result Register 


AFCR 


AFC Result Register 
(E4H Read Only) 
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= AD2-ADO A/D Conversion 


Result 


Unused 


D7-D3. These bits are not used. 


ADO-AD2. These bits store the real time conver- 
sion of the value present on the AFC input pin. No 
reset value. 
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AFC A/D INPUT, KEYBOARD INPUTS AND 
BANDSWITCH OUTPUTS (Continued) 


Figure 46. Keyboard Input Register 


KBYREG 


Keyboard Input Register 
(E5H Read Only) 
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L KBYO Input Data Bit 


KBY1 Input Data Bit 
KBY2 Input Data Bit 


Unused 


D7-D3. These bits are not used. 


KBYO-KBY2. These bits store the logic level pres- 
ent at KBYO, KBY1 and KBY2 input pins. No reset 
value. This input pins have CMOS levels with on- 
chip pull-up resistor (100Kohm typical). 


Figure 47. Bandswitch Output Register 


BSWREG 
Bandswitch Output Register 
(ESH Write Only) 
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BSWO Output Bit 
BSW1 Output Bit 


BSWe Output Bit 


Unused 


BSW3 Output Bit 


D6-D3. These bits are not used. 


BSW0-BSW2,BSW3. The writing into these bits 
will cause the corresponding BSW open-drain out- 
put line to switch to the programmed level. Un- 
defined after reset. 
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INFRARED INPUT (IRIN) 


The IRIN pin is directly connected to the NMI 
interrupt and acts as external interrupt pin (refer to 
interrupt description for additional information). 


IRIN pin is not available on ST6340. 


The enable/disable of this interrupt can be man- 
aged with the write only IRINTEN bit available in 
the D/A2 Data/Control register (Address E2H, bit 
D7). When this bit is set to one the interrupt is 
enabled otherwise it is disabled. 


The IRIN pin is RISING EDGE sensitive. 


Application Note 


When the IR interrupt is enabled, then arising edge 
on the IR pin will generate an interrupt; if the IR 
interrupt is disabled, no JR interrupts can be 
latched. Care should be taked because if the IR 
pin is high when the IR interrupt is enabled, an 
interrupt will also be generated; the following 
method to eliminate noise can also be used if the 
SW engineer wishes to enable/disable the IR inter- 
rupt. 


If A Low-cost infra-red receiver is used, the cus- 
tomer may wish to test the IR signal by software 
after an interrupt in order to verify that there is a 
good pulse and not just noise. The IRIN pin cannot 
be read, so in this case it should be connected in 
parallel with another pin so the signal can be read. 
Furthermore the IRIN pin is sensitive to a rising 
edge interrupt; this means that the input to the pin 
should be low in the presence of no infra-red signal, 
but since most infra-red receiver modules give a 
high signal, the signal will need to be inverted with 
a transistor. 

The IR interrupt must be disabled on ST6340 to 


prevent false interrupts as the IRIN pin is not avail- 
able. 
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ON-SCREEN DISPLAY (OSD) 


The ST634X OSD macrocell is a CMOS LSI char- 
acter generator which enable display of characters 
and symbols on the TV screen. The character 
rounding function enhances the readability of the 
characters. The ST634X OSD receives horizontal 
and vertical synchronization signal and outputs 
screen information via R, G and blanking pins. The 
main characteristics of the macrocell are listed below: 


- Number of display characters: 2 lines by 15 col- 
umns. 


- Number of character types: 64 characters in one 
bank. 


- Character size: Four character heights (18H, 36H 
54H, 72H), two available per screen programm- 
able by line. 


- Character format: 6x9 dots with character round- 
ing function. 

- Character color: Up to four colors available pro- 
grammable by word; refer to the specific pin con- 
figuration. 

- Display position: 64 horizontal positions by 2/fos 
and 63 vertical positions by 4 H 

- Word spacing: 64 positions programmable from 
2/fosc to 128/fosc. 

- Line spacing: 63 positions programmable from 4 
to 252 H. 

- Background: No background, square background 
or fringe background programmable by word. 


- Background or fringe color: Can be enabled or 
disabled on a word by word basis. 

The color is selectable from any of the available 
colors (refer to pin configurations) on screen by 
basis. 

- Display output: Character data output terminals 
(R,G) and a blank output terminal; refer to the 
specific pin configuration. 

- Display on/off: Display data may be programmed 
on or off by word or entire screen. Entire screen 
may be blanked. 


Special OSD Notes for Emulation and Piggy- 
back 


The ST634X devices feature two lines of OSD while 
the emulator and the piggyback devices always five 
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lines of OSD. The OSD of the ST634X devices is 
in fact a direct subset of the emulator and piggy- 
back OSD. 


Special care must be taken to make sure that 
the user uses only the features of the ST634X 
devices. The registers must be loaded such that 
the correct two lines are used and such that only 
one background is used. The ST634X uses only 
the second and fourth lines of the emulator and 
piggyback OSD; the first, third and fifth lines are not 
available. Registers in these unused lines MUST 
BE LOADED WITH THE VALUE 3CH; i.e. no ver- 
tical space enable, background 1 selected. This 
also implies that BACKGROUND 1 MUST BE 
DEFINED AS TRANSPARENT. 


Format Specification 


The entire display can be turned on or off thru the 
use of global enable bit or the display may be 
selectively turned on or off by word. To turn off the 
entire display, the global enable bit (GE) should be 
zero. If the global enable is one, the display is 
controlled by the word enable bits (WE). The global 
enable bit is located in the global enable register 
and the word enable bit is located in the space 
character preceding the word. 


Each line must begin with a format character which 
describes the format of that line and of the first 
word. This character is not displayed. 


A space character defines the format of sub- 
sequent words. A space character is denoted by a 
one in bit 6 in the display RAM. If bit 6 of the display 
RAM is a zero, the other six bits define one of the 
64 display characters. 


The color, background and enable can be pro- 
grammed by word. This information is encoded in 
the space character between words or in the format 
character at the beginning of each line. Five bits 
define the color and background of the following 
word, and determine whether it will be displayed or 
not. 


Characters are stored in a 6 x 9 dot format. One 
dot is defined vertically as 2H (horizontal lines) and 
horizontally as 2/fosc if the smallest character size 
is enabled. There is no space between characters 
or lines if the vertical space enable (VSE) and 
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ON-SCREEN DISPLAY (Continued) 


horizontal space enable (HSE) bits are both zero. 
This allows the use of special graphics characters. 


The normal alphanumeric character set is for- 
matted to be 5 x 7 with on empty row at the top and 
one at the bottom and one empty column at the 
right. If VSE and HSE are both zero, then the 
spacing between alphanumeric characters is 1 dot 
and the spacing between lines of alphanumeric 
characters is 2H. 


The character size is programmed by line thru the 
use of the size bit (S) in the format character and 
the global size bits (GS1 and GS2). The vertical 
spacing enable bit (VSE) located in the format 
character controls the spacing between lines. If this 
bit is set to one, the spacing between lines is 
defined by the vertical spacing register, otherwise 
the spacing between lines Is 0. 


The spacing between words is controlled by the 
horizontal space enable bit (HSE) located in the 
space character. If this bit is set to one, the spacing 
between words is defined by the horizontal spacing 
register, otherwise the space character width of 6 
dots is the spacing between words. 

The formats for the display character, space char- 
acter and format character are described here- 
after. 


Figure 49. Space Character Register 
Explanation 


Space Character Format 


See Data RAM Table Description for 
Specific Address 


(Write Only) 
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WE = Word Enable Bit 


HSE = Horizontal Space Enable 


BGS = Background Select 
B = B Color Control Bit 

G = G Color Contro! Bit 

R = R Color Control Bit 
Fixed to "1" 


Unused 
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D7. Not used. 
D6. This pin is fixed to "1". 


R, G, B. Color. The 3 color control bits define the 
color of the following word as shown in table 9. 
Refer to the specific pin configuration to see which 
colors are available. 


Table 9. Space Character Register Colour Setting. 


Magenta 


BGS. Background Select. The background select 
bit selects the desired background for the following 
word. There are two possible backgrounds defined 
by the bits in the Background Control Register. 


"0" - The background on the following word is en- 
abled by BGO and the color is set by RO, GO, 
and Bo. 


"{"- The background on the following word is en- 
abled by BG1 and the color is set by R1, G1, 
and B1. 


WE. Word Enable. The word enable bit defines 
whether or not the following word is displayed. 


"0" - The word is not displayed. 


"{"- If the global enable bit is one, then the word 
is displayed. 

HSE. Horizontal Space Enable. The horizontal 
space enable bit determines the spacing between 
words. The space between characters is always 0. 
The alphanumeric character set is implemented in 
a5 x 7 format with one empty column to the right 
and one empty row above and below so that the 
space between alphanumeric characters will be 
one dot. 


"0" - The space between words is equal to the 
width of the space character, which is 6 dots. 

"{"- The space between words is defined by the 
value in the horizontal space register plus the 
width of the space character. 
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ON-SCREEN DISPLAY (Continued) 


Figure 50. Format Character Register 
Explanation 


Format Character 


See Data RAM Table Description for 
Specific Address 


(Write Only) 
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VSE= Vertical Space Enable 
WE= Word Enable Bit 


BGS= Background Select 


B= B Color Control Bit 

G =G Color Control Bit 

R= R Color Control Bit 

S= Character Size Control Bit 


Unused 


D7. This bit is not used 


S. Character Size. The character size bit, along 
with the global size bits (GS2 and GS$1) located in 
the horizontal space register, specify the character 
size for each line as defined in Table 11. 


BGS. Background Select. The background select 
bit selects the desired background for the following 
word. There are two possible backgrounds defined 
by the bits in the Background Control Register. 


"0" - The background on the following word is 
enabled by BGO and the color is set by RO, 
GO, and Bo. 


"{"- The background on the following word is 
enabled by BG1 and the color is set by R1, 
Gi, and B1. 


WE. Word Enable. The word enable bit defines 
whether or not the following word is displayed. 


"0" - The word is not displayed. 
"{"- If the global enable bit is one, then the word 
is displayed. 


R, G, B. Color. The 3 color control bits define the 
color of the following word as shown in Table 10. 
Refer to the specific pin configuration to see which 
colors are available. 
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VSE. Vertical Space Enable. The vertical space 
enable bit determines the spacing between lines. 


"0" - The space between lines is equal to OH. The 
alphanumeric character set is implemented in 
a5 x 7 format with one empty column to the 
right and one empty row above and one below 
and stored in a 6 x 9 format. 


"{"- The space between lines is defined by the 
value in the vertical space register. 


Table 10. Format Character Register Colour Setting. 


cal 
ee ee 


Table 11. Format Character Register Size Setting 


ses 6 [reheat 
refefe[ | er 

refe[e[ a | eon 
rep efe[ wm | eon 
epee se | ero 
cpefe [a [ator 
Cpe fe [se [eran 
cp fe [ae | eter 


TDOT= 2/fosc 
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ON-SCREEN DISPLAY (Continued) 


Figure 51. Display Character Register 
Explanation 


Format Character 


See Data RAM Table Description for 
Specific Addresses 


(Write Only) 


076} [4 09] 2 Jos || 


C5-CO = Character 
—______—_ Types Control Bits 


Fixed to "0" 


Unused 


D7. This bit is not used. 
D6. This bit is fixed to "0". 


C5-CO0. Character type. The 6 character type bits 
define one of the 64 available character types. 
These character types are shown on the following 
pages. 


Character Types 


The character set is user defined as ROM mask 
option. 


Register and RAM Addressing 


The OSD contains six registers and 80 RAM loca- 
tions. The seven registers are the Vertical Start 
Address register, Horizontal Start Address register, 
Vertical Space register, Horizontal Space register, 
Background Control register and Global Enable 
register. The Global Enable register can be written 
at any time by the ST63 Core. The other five 
registers and the RAM can only be read or written 
to if the global enable is zero. 


The six registers and the RAM are located on two 
pages of the paged memory of the ST63XX MCUs. 
Each page contains 64 memory locations. This 
paged memory is at memory locations 00H to 3FH 
in the ST63XX memory map. A page of memory is 
enabled by setting the desired page bit, located in 
the data RAM bank switching register, to aone. The 
page register is location E8H. A one in bit five 
selects page 5, located on the OSD and a one in 
bit 6 selects page 6 on the OSD. Table 12 shows 
the addresses of the OSD registers and RAM. 
some bytes of the RAM must be set-up as de- 
scribed in the section "Special OSD Notes for Emu- 
lation and Piggybacks". 
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Table 12. OSD Control Registers and Data RAM 
Addressing 


Register or RAM 


Vertical Start Register 


Horizontal Start Register 


OSD Global Enable Register 

This register contains the global enable bit (GE). It 
is the only register that can be written at any time 
regardless of the state of the GE bit. It is a write only 
register. 


Figure 52. Global Enable Register 


GER 
Global Enable Register 
(17H - Page 6, Write Only) 


GE = Global Enable Bit 


Unused 


D7-D1. These bits are not used 


GE. Global Enable. This bit allows the entire display 

to be turned off. 

"0" - The entire display is disabled. The RAM and 
other registers of the OSD can be accessed 
by the Core. 

"{"- Display of words is controlled by the word 
enable bits (WE) located in the format or 
space character. 

The other registers and RAM cannot be accessed 

by the Core. 
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ON-SCREEN DISPLAY (Continued) 
Figure 53. Vertical Start Address Register 


VSAR 
Vertical Start Address Register 
(10H - Page 5, Write Only) 
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VSA5-VSAO Vetical Start 
—_________ Address Bits 


FR = Fringe Background Control 
Bit 


Unused 


D7. This bit is not used 


FR. Fringe Background. This bit changes the back- 
ground from a box background to a fringe back- 
ground. The background is enabled by word as 
defined by either BKO or BK1. 


"0" - The background is defined to be a box which 
is 7 x 9 dots. 


"{" - The background is defined to be a fringe. 
VSA5-VSAO. Vertical Start Address. These bits 
determine the start position of the first line in the 
vertical direction. The 6 bits can specify 63 display 
Start positions of interval 4H. The first start position 
will be the fourth line of the display. The vertical start 
address is defined VSAO by the following formula. 
Vertical Start Address = 4H(2°(VSAS) + 24(VSA4) 
+ 23(VSA3) + 27(VSA2) + 2'(VSA1) + 2°(VSA0)) 
The case of all Vertical Start Address bits being 
zero is 111. 


Figure 54. Horizontal Start Address Register 


HSAR 
Horizontal Start Address Register 
(11H - Page 6, Write Only) 
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HS5-HSAO = Honzontal Start 
——___—__—_—_. Address Bits 


SBD = Space Blanking Disabled 
Bit 


Unused 


D7. This bit is not used. 


SBD. Space Blanking Disable. This bit controls 
whether or not the background is displayed when 
outputting spaces. If two background colors are 
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used on adjacent words, then the background 
should not be displayed on spaces in order to make 
a nice break between colors. If an even background 
around an area of text is desired, as ina menu, then 
the background should be displayed when output- 
ting spaces. 
"0" - The background during spaces is controlled 
by the background enable bits (BKO and BK1) 
located in the Background Control register. 


"{"- The background is not displayed when out- 
putting spaces. 


HSA5, HSAO - Horizontal Start Address bits. These 
bits determine the start position of the first charac- 
ter in the horizontal direction. The 6 bits can specify 
64 display start positions of interval 2/fosc or 400ns. 
The first start position will be at 4.0us because of 
the time needed to access RAM and ROM before 
the first character can be displayed. The horizontal 
start address is defined by the following formula. 


Horizontal Start Address = 2/fosc(10.0 + 2°(HSAS5) 
+ 24(HSA4) + 23(HSA3) + 2°(HSA2) + 2'1(HSA1) + 
2°(HSA0)) 


Figure 55. Vertical Space Register 


VSR 
Vertical Space Register 
(12H - Page 6, Write Only) 


67] 06} 0s |o4] 00} n2| 01] 00 


VS5-VSO = Vetical Space 
—___—_—____- Register 


* SCB= Screen Blanking Bit 


Unused 


D7. This bit is not used 


SCB. Screen Blanking. This bit allows the entire 
screen to be blanked. 


"0" - The blanking output signal (VBLK) is active 
only when displaying characters. 


"{"- The blanking output signal (VBLK) is always 
active. Characters in the display RAM are still 
displayed. 

When this bit is set to one, the screen is blanked 

also without setting the Global Enable bit to one 

(OSD disabled). 


VS5 , VSO. Vertical Space. These bits determine 
the spacing between lines if the Vertical Space 
Enable bit (VSE) in the format character is one. If 
VSE is zero there will be no spaces between lines. 
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ON-SCREEN DISPLAY (Continued) 


The Vertical Space bits can specify one of 63 
spacing values from 4H to 252H. The space be- 
tween lines is defined by the following formula. 


Spare between lines = 4H(25(VS5) + 2*(VS4) + 
(VS3) + 27(VS2) + 2'1(VS1) + 2°(VS0)) 


The case of all Vertical Start Address bits being 
zero is ill. 


Figure 56. Horizontal Space Register 


HSR 
Horizontal Space Register 
(13H - Page 6, Write Only) 


[97] 05] 05] p« 03 | 02) o: | o> 


HS5-HSO = Vetical Space 
—_—_—_—_—_——— Register 


GS1= Global Size Bit 1 


GS2 = Global Size Bit 2 


GS2,GS1. Global Size. These bits along with the 
size bit (S) located in the Character format word 
specify the character size for each line as defined 
in table 13. 


Table 13. Horizontal Space Register Size Setting. 


Horizontal 
tere Vertical Height Lenght 


cae ee a 

Tres | te T007 
[ise Toor 
[sn _[ 18 Toor 
[es [te t007 
se 
es 
[et 


18 TDOT 
12 TDOT 
24 TDOT 
Note: TDOT= 2/fosc 


HS5, HSO . Horizontal Space . These bits deter- 
mine the spacing between words if the Horizontal 
Space Enable bit (HSE) located in the space char- 
acter is a one. The space between words is then 
equal to the width of the space character plus the 
number of tdots specified by the Horizontal Space 
bits. The 6 bits can specify one of 64 spacing values 
ranging from 2/fosc to 128/fosc. The formula is 
shown below for the smallest size character(18H). 
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If larger size characters are being displayed the 
spacing between words will increase proportion- 
ately. Multiply the value below by 2, 3 or 4 for 
character sizes of 36H, 54H and 72H respectively. 


Space between words (not including the space 
character)=2/fosc((1+2°(HS5)+24(HS4)+2°(HS3) 
+2°(HS2)+ 2'(HS1)+2°(HSO)) 


Background Control Register 


This register sets up two possible backgrounds. 
The background select bit (BGS) in the format or 
space character will determine which background 
is selected for the current word. The background 
control register must be set-up as described in the 
section "Special OSD Notes for Emulation and 
Piggybacks". 


Figure 57. Background Control Registers 


BCR 
Background Control Register 
(14H - Page 6, Write Only) 


07] os} 0s] p+] 09} v2 | 0] oo 


| BKO = Background Enable Bit 0 
BK1= Background Enable Bit 1 
BO = B Color Background Bit 0 
B1 = B Color Background Bit 1 


GO = G Color Background Bit 0 


G1 = G Color Background Bit 1 
RO = R Color Background Bit 0 
R1 = R Color Background Bit 1 


R1,R0,G1,G0,B1,B0. Background Color. These 
bits define the color of the specified background, 
either background 1 or background 0 as defined in 
Table 14. 


Table 14. Background Register Colour Setting. 
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ON-SCREEN DISPLAY (Continued) 


BK1,BK0. Background Enable.These bits deter- 
mine if the specified background is enabled or not. 


"0" - The following word does not have a back- 
ground. 


"{"- There is a background around the following 
word. 


OSD Data RAM 


The contents of the data RAM can be accessed by 
the ST63XX MCUs only when the global enable bit 
(GE) in the Global Enable register is a zero. 


The first character in every line is the format char- 
acter. This character is not displayed. It defines the 
size of the characters in the line and contains the 
vertical space enable bit. This character also 
defines the color, background and display enable 
for the first word in the line. Subsequent characters 
are either spaces or one of the 64 available char- 
acter types. 


The space character defines the color, background, 
display enable and horizontal space enable for the 
following word. Since there are 5 display lines of 15 
characters each, the display RAM must contain 5 
lines x (15 characters + 1 format character) or 80 
locations. The RAM size is 80 locations x 7 bits. The 
data RAM map is shown in Table 15. 


Table 15. OSD RAM Map 


a EESTI a iS aE 
po fi fos 
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Emulator Remarks 


There are several differences between emulator 
and silicon. For noise reasons, the OSD oscillator 
pins are not available: the internal oscillator cannot 
be disabled and replaced by an external coil. Also 
refer to the section "Special OSD Notes for Emula- 
tion and Piggybacks". 


Application Notes 


1 - The OSD character generator is composed of a 
dual port video ram and some circuitry. It needs two 
input signals VSYNC and HSYNC to syncronize its 
dedicated oscillator to the TV picture. It generates 
4 output signals, that can be used from the TV set 
to generate the characters on the screen. For 
istance, they can be used to feed the SCART plug, 
providing an adequate buffer to drive the low im- 
pedance (75 Q) of the SCART inputs. 


2 - The Core sees the OSD as a number of RAM 
locations (80) plus a certain number of control 
registers (6). These 86 locations are mapped in two 
pages of the dynamic data ram address range 
(OH..3FH). 

In page 5 (load 20H in the register OE8H), there are 
64 bytes of RAM, the ones of the first 4 rows (16 
bytes each row, 15 characters per row maximum, 
plus an hidden leading format character). In page 
6 (load 40H in register OE8H), the 16 bytes of the 
fith row (0..0FH), and the 6 control registers 
(10H..14H,1 7H). 


AVAILABLE SCREEN SPACE | 


Notes: FT The format character required for each line. Characters in columns 1 thru 15 are displayed. 
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ON-SCREEN DISPLAY (Continued) 


3 - The video RAM is a dual port ram. That means 
that it can be addressed either from the Core or 
from the OSD circuitry itself. To reduce the com- 
plexity of the circuitry, and thus its cost, some 
restrictions have been introduced in the use of the 
OSD. 


a. The Core can Only write to any of the 86 
locations (either video RAM or control registers). 


b. The Core can Only write to any of the leading 
85 locations when the OSD oscillator is OFF. 
Only the last location (control register 17H in 
page 6) can be addressed at any time. This 
is the Global Enable Register, which contains 
only the GE bit. If it is set, the OSD is on, if it is 
reset the OSD is off. 


4 - The timing of the on/off switching of the OSD 

oscillator is the following: 

a. GE bit is set. The OSD oscillator will start on the 
next VSYNC signal. 

b. GE bit is reset. The OSD oscillator will be imme- 
diately switched off. 


To avoid a bad visual impression, it is important that 
the GE bit is set before the end of the flyback time 
when charging character. This can be done inside 


Figure 58. OSD Oscillator ON/OFF Timing 


VA00344 


Notes: 

A Picture time 20 mS tn PAL/SECAM 
B  VSYNC interrupt, if enabled. 

C. Starting of OSD oscillator, if GE = 1 
D. Flyback time. 
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the VSYNC interrupt routine. The following diagram 
can explain better: 


When modifying the picture display (i.e.: a bar 
graph for an analog control), it is important that the 
switching on of the GE bit is done before the the 
end of the flyback time (D in Figure 67). If the GE 
bit is set after the end of the flyback time then the 
OSD will not start until the begining of the next 
frame. This results in one frame being lost and will 
result in a Flicker on the screen. One method to be 
sure to avoid the flicker is to wait for the VSYNC 
interrupt at the start of the flyback; once the VSYNC 
interrupt is detected, then the GE bit can be set to 
zero, the characters changed, and the the GE set 
to one. All this should occur before the end of the 
flyback time in order not to loose a frame. The 
correct edge of the interrupt must be chosen. The 
VSYNC pin may alternatively be sampled by soft- 
ware in order to know the status; this can be done 
by reading the pin PB2 (VSYNC). 

6 - An OSD end of line Bar is present in the 
ST63PXX piggyback and ST63XX ROM devices 
when using the background mode. If this bar is 
present with software running in the piggybacks 
then it is also present on the ROM mask version. 
If the end of line bar is seen to be eliminated by 
software in the piggyback, then it is also be elimi- 
nated in the ROM mask version. 


The bar appears at the end of the line in the 
background mode when the last character is a 
space character and the first format character is 
defined with S=0 (size 0). The bar is the color of the 
background defined by the space character. To 
eliminate bar: 


a. If two backgrounds are used then the bar should 
be moved off the screen by using large word 
spaces instead of character spaces. If there are 
not enough spaces before the end of the line, 
then the location of the valid characters should 
be moved so they appear at the end of the line 
(and hence no bar); positioning can be compen- 
sated using the horizontal start register. 


b. If only one background is used, then the other 
background should be transparent in order to 
eliminate the bar. 


7 - The OSD oscillator external network should 
consist of a capacitor on each of the OSD oscillator 
pins to ground together with an inductance be- 
tween the the pin. The user should select the two 
capacitors to be the same value (15pF to 25pF 
each is recommended). The inductance is chosen 
to give the desired OSD oscillator frequency for the 
application (normally 56H). 
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14-BIT VOLTAGE SYNTHESIS TUNING PERIPH- 
ERAL (Not available on ST6342) 


The ST634X on-chip voltage synthesis tuning pe- 
ripheral has been integrated to allow the generation 
of tuning reference voltage in low/mid end TV set 
applications. The peripheral is composed of a 14- 
bit counter that allows the conversion of the digital 
content in a tuning voltage, available at the VS 
output pin, by using PWM and BRM techniques. 
The 14-bit counter gives 16384 steps which allows 
a resolution of approximately 2mV over a tuning 
voltage of 32V ; this corresponds to a tuning resol- 
ution of about 40KHz per step in UHF band (the 
actual value will depend on the characteristics of 
the tuner). 


The tuning word consists of a 14-bit word contained 
in the registers VSDATA1 (location OEDH) and 
VSDATA2 (location OEEH). Course tuning (PWM) 
is performed using the seven MSBit, while the fine 
tuning (BRM) is performed using the data in the 
seven LSBIT. With all zeros loaded the output is 
zero ; as the tuning voltage increseses from all 
zeros, the number of pulses in one period increses 
to 128 with all pulses being the same width. For 
values larger than 18, the PWM takes over and the 
number of pulses in one period remains constant 
at 128, but the width changes. At the other end of 
the scale, when almost all ones are loaded, the 
pulses will start to link together and the number of 
pulses will decrease. When all ones are loaded, the 
output will be almost 100% high but will have a low 
pulse (1/16384 of the high pulse). 


Output Details 


Inside the on-chip Voltage Synthesis cell are in- 
cluded the register latches, a reference counter, 
PWM and BRM control circuitry ; the structure is 
one used in many devices currenlty in production 
from SGS-THOMSON (M106, M1938, M293, 
M490/91/94). In the ST635X the clock for the 14-bit 
reference counter is 2MHz derived from the 8MHz 
system clock. From the circuit point of view, the 
seven most significant bits controls the course 
tuning, while the seven least significant bits the fine 
tuning. From the application and software point of 
view, the 14 bits can be considered as one binary 
number. 


As already mentioned the course tuning consists 
of a PWM signal with 128 steps ; we can consider 
the fine tuning to cover 128 course tuning cycles. 
The addition of pulses is described in the following 
Table 16. 
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Table 16. Fine Tuning Pulse Addition 


N’ of Pulses added at 
the following cycles 
(0...127) 


Fine Tuning 
(7 LSB) 


0000001 64 


The VS output pin has a standard drive push-pull 
output configuration. 

VS Tuning Cell Registers 

Figure 59. VS Data Register 1 


VSDR1 


Voltage See Data Register 1 
(EDH, Write Only) 


[or] 05 05] 4 | 00} oe Jos foo 


D7-D0. These are the 8 least significant VS data 
bits. Bit 0 is the LSB. This register is undefined on 
reset. 


VS Data Bits (LSB) 


Figure 60. VS Data Register 2 


VSDR2 


Voltage Synthesis Data Register 2 
(EEH, Write Only) 


07] 0s os |p| 00 v2 || oo| 


a ae VS Data Bits (MSB) 


Unused 


D7-D6. These bits are not used. 
D5-D0. These are the 6 most significant VS data 


bits. Bit 5 is the MSB. This register is undefined on 
reset. 
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SOFTWARE DESCRIPTION 


The ST63XX software has been designed to fully 
use the hardware in the most efficient way possible 
while keeping byte usage to a minimum; in short to 
provide byte efficient programming capability. The 
ST63XX Core has the ability to set or clear any 
register or RAM location bit of the Data space with 
a single instruction. Furthermore, the program may 
branch to a selected address depending on the 
status of any bit of the Data space. The carry bit is 
stored with the value of the bit when the SET or RES 
instruction is processed. 


Addressing Modes 


The ST63XX Core has nine addressing modes 
which are described in the following paragraphs. 
The ST63XX Core uses three different address 
spaces: Program space, Data space, and Stack 
Space. Program space contains the instructions 
which are to be executed, the data for immediate 
mode instructions, and in this space is physically 
allocated the data ROM which is addressed as data 
space. Data space contains the Accumulator, the 
X,Y,V and W registers, the Core control registers, 
peripheral and Input/Output registers, the RAM lo- 
cations and the window to address the Data ROM 
(physically located into the program memory) loca- 
tions (for storage of tables and constants). Stack 
space contains six 12-bit RAM bytes used to stack 
the return addresses for subroutines and interrupts. 


Immediate. In the immediate addressing mode, the 
operand of the instruction follows the opcode loca- 
tion. As the operand is a ROM byte, the immediate 
addressing mode is used to access constants which 
do not change during program execution (e.g., a 
constant used to initialize a loop counter). 


Direct. In the direct addressing mode, the address 
of the byte that is processed by the instruction is 
stored in the location that follows the opcode. Direct 
addressing allows the user to directly address the 
256 bytes in Data space memory with a single 
two-byte instruction. 


Short Direct. The Core can address the four RAM 
registers X,Y,V,W (locations 80H, 81H, 82H, 83H) 
in the short-direct addressing mode . In this case, 
the instruction is only one byte long and the selec- 
tion of the location to be processed is contained in 
the opcode. Short direct addressing is a subset of 
the direct addressing mode. (Note : 80H and 81H 
are also indirect registers). 


Extended. In the extended addressing mode, the 
12-bit address needed to define the instruction is 
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obtained by concatenating the four less significant 
bits of the opcode with the byte following the op- 
code. The instructions (JP, CALL) that use the 
extended addressing mode are able to branch any 
address of the directly addressable Program 
space. An extended addressing mode instruction 
is two-byte long. 


Program Counter Relative. The relative address- 
ing mode is only used in conditional branch instruc- 
tions. The instruction is used to perform a test and, 
if the condition is true, a branch with a span of -15 
to + 16 locations around the address of the relative 
instruction. If the condition is not true, the instruc- 
tion that follows the relative instruction is executed. 
The relative addressing mode instruction is one- 
byte long. The opcode is obtained by adding the 
three most significant bits that characterize the kind 
of test, one bit that determines whether the branch 
is a toward (when it is 0) or backward (when itis 1) 
branch and the four less significant bits that give 
the span of the branch (OH to FH) that must be 
added or subtracted to the address of the relative 
instruction to obtain the address of the branch. 


Bit Direct. In the bit direct addressing mode, the 
bit to be set or cleared is part of the opcode, and 
the byte following the opcode points to the address 
of the byte in which the specified bit must be set or 
cleared. Thus, any bit in the 256 directly address- 
able locations of Data space memory can be set or 
cleared. 


Bit Test & Branch. The bit test and branch ad- 
dressing mode is a combination of direct address- 
ing and relative addressing. The bit test and branch 
instruction is three-byte long. The bit identification 
and the tested condition are included in the opcode 
byte. The address of the byte to be tested follows 
immediately the opcode in the Program space. The 
third byte is the jump displacement, which is in the 
range from -126 to + 129. This displacement can 
be determined using a label, which is converted by 
the assembler. 


Indirect. In the indirect addressing mode, the byte 
processed by the register-indirect instruction is at 
the address pointed by the content of one of the 
indirect registers, X or Y (80H,81H). The indirect 
register is selected by the bit 4 of the opcode. A 
register indirect instruction is one byte long. 


Inherent. In the inherent addressing mode, all the 
information necessary to execute the instruction is 
contained in the opcode. These instructions are 
one byte long. 
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SOFTWARE DESCRIPTION (Continued) ferent types. All the instructions within a given type 
are presented in individual tables. 


Instruction Set Load & Store. These instructions use one,two or 
The ST63XX Core has a set of 40 basic instruc- —_ three bytes in relation with the addressing mode. 
tions. When these instructions are combined with One operand is the Accumulator for LOAD and the 
nine addressing modes, 244 usable opcodes can _ other operand is obtained from data memory using 
be obtained. They can be divided into six different one of the addressing modes. For LOAD Immedi- 
types : load/store, arithmetic/logic, conditional ate one operand can be any of the 256 data space 
branch, control instructions, jump/call, bit manipu- bytes while the other is always an immediate data. 
lation. The following paragraphs describe the dif- Refer to Table 17. 


Table 17. Load & Store instructions 


Short Direct 
Short Direct 
Short Direct 
Short Direct 
Short Direct 
Short Direct 
Short Direct 


Short Direct 
Direct 
Direct 
Indirect 
Indirect 
Indirect 
Indirect 


a et et et PON HS HS Ss Se as set 
AAA AAAAAHAAA AHA 
>DPPPRRPERERRPRPRPERERE 


Notes: 

X,Y. Indirect Register Pointers, V & W Short Direct Registers 
#. Immediate data (stored in ROM memory) 

rr. Data space register 

A. Affected 

*. Not Affected 
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SOFTWARE DESCRIPTION (Continued) 


Arithmetic and Logic. These instructions are used 
to perform the arithmetic calculations and logic 
operations. In AND, ADD, CP, SUB instructions one 
operand is always the accumulator while the other 


Table 18. Arithmetic & Logic instructions 


ADD A, (X Indirect 
ADD A, (Y Indirect 
ADD A, rr Direct 
AND A, iY Indirect 
AND A, (Y Indirect 
AND A, rr Direct 


CLRA Short Direct 
CLR rr Direct 


CP A, iY Indirect 
CP A, (Y Indirect 
CP A, rr Direct 


Short Direct 
Short Direct 
Short Direct 
Short Direct 
Direct 
Direct 
Indirect 
Indirect 


Short Direct 
Short Direct 
Short Direct 
Short Direct 
Direct 
Direct 
Indirect 
Indirect 


Inherent 


Indirect 
Indirect 
SUB A, rr Direct 


Notes: 

X,Y. Indirect Register Pointers, V & W Short Direct Registers 
#. Immediate data (stored in ROM memory) 

rr. Data space register 
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Bytes 


a leieieve 


_ Home oon eof oe 


poom— PO] |] | HAA NPryAH aH | |} SH oa pPpnH a = = _~+|dOP 


can be either a data space memory content or an 
immediate value in relation with the addressing 
mode. In CLR,DEC,INC instructions the operand 
can be any of the 256 data space addresses. In 
COM, RLC, SLA the operand is always the accu- 
mulator. Refer to Table 18. 


Cycles 


' 


; bob Db a a al al ele 


A. Affected 
*. Not Affected 
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SOFTWARE DESCRIPTION (Continued) 


Conditional Branch. The branch instructions 
achieves a branch in the program when the se- 
lected condition is met. Refer to Table 19. 


Bit Manipulation Instructions. These instructions 
can handle (set or reset) any bit in data space 
memory. Refer to Table 20. 


Table 19. Conditional Branch instructions 


JRR b, rr, ee 
JRS b, rr, ee 


Notes: 

b. 93-bit address 

e. 5bit signed displacement in the range -15 to +16 
ee 8 bit signed displacement in the range -126 to +129 


Table 20. Bit Manipulation instructions 


Notes: 

b. 93-bit address; 

rr. Data space register; 
*. Not Affected 


Table 21. Control instructions 


Inherent 


Inherent 
Inherent 
Inherent 


SET b,rr Bit Direct 2 4 
RES b,rr Bit Direct 2 4 
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Control Instructions. The control instructions con- 
trol the MCU operations during program execution. 
Refer to Table 21. 


Jump and Call. These two instructions are used to 
perform long (12-bit) jumps or subroutines call in- 
side the whole program space. Refer to Table 22. 


rr. Data space register 
A. Affeed 
*. Not Affected 


Le ee ee 


Inherent 


Notes: 


1. This instruction is deactivated on ST639X (HW watchdog and a WAIT is automatically executed instead of a STOP. 


A. Affected 
*. Not Affected 


Table 22. Jump & Call instructions 


Addressing 


Mode Bytes 


Notes: 
abc. 12-bit address; 
*. Not Affected 
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CALL abc Extended 2 4 
JP abc Extended 2 4 
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SOFTWARE DESCRIPTION (Continued) 
Opcode Map Summary. The following table contains an opcode map for the instructions used on the MCU. 


Table 23. Opcode Map 
Low 
0 1 3 4 6 7 8 A B Cc D E F 
0000 0001 0011 0100 0110 0111 1000 1010 1011 1100 1101 1110 1111 
Hi 
2 JRC|4 LDJ2JRNZ|4 JP/2 JRNC|4 RES/2 JRZj/4 LDI]2 JRC/4 LD 
e a,(x) e abc e b0,rr e rrnn e a,(y) 0000 
1 prej]1  indj1 = perj2-— ext per}j2s bd} 1 1 per{1 ind 
LD 
arr 


2 JRNZ|4 CALL|2 JRNC|S5 JRR|2 JRZ 
1 per}2 ext} pcr 1 per 1 imm 
2 JRNZ|4 CALL} 2 JRNC 2 JRZ}4 INC}2 JRC/4 \LDI2JRNZ/4 JP/2 JRNC/4 SET|2 JRZ|4 DEC!2 JRC/4 
e abc e e a,nn e b0,rr e 4 e - 
ae ext] 1 per 1 per} sdj1 = pre}]2_ imm}1_—sper{2_— ext] 1 per}2 bdj1_ peri sd]1 — per|2 dir 
2 JRNZ| 4 CALL|2 JRNC 2 JRZ 2 JRC|4 CP)2JRNZ|4 JP|2 JRNC|4 RES|/2 JRZ/4 COM|2 JRC|4 CP 
} a abs 
1 perj2 ext}1 ~— per 1 per 1 prejt = ind|1 = perj2 ext} peri2 = bdi1___per}1 inh} = per} 1 — ind 
2 JRNZ/4 CALL] 2 JRNC 2 JRZ/4 LDIJ2 JRC{4 CPIH2JRNZ/4 JP/2 JRNC/4 SET)2 JRZ/4 \LD/2 JRC}4' CP 
1 per}2 ext 1 pcr] 1 sd|1 pre|2 m{1 perj2 —ext}1 perj2 bd] 1 sd| 1 per|2 dir 
2 JRNZ|4 CALL 2 JRZ 2 JRC/4 ADD|2 JRNZ|4 JP!2 JRNC|4 RES/2 
OnE : 
1 perj2- ext 1 per 1 pre} 1 perj2 _— ext}1 per}2 bdl1 
4 JP 
abc 
ext} 1 
1 
, 


no} 
(2) 
x 
wo 


ae 
Io 
NI 
_ ine) 
mn 
5 
> a 
= nM 
oO jw 
8 


Sl5 
8 
bh 
iw] 
m 
(@) 


—_ 


m 
2 
(x 
ind 
2 JRNZ/4 CALL 2 JRZ/4 INC{/2 JRC/4 ADDI}2 JRNZ 2 JRNC}4 SET/2 2 
1 perj2- ext 1 per|1 sdj1. ss pre}2_ imm}1 so per}2 per}2 bd]1_—perj1 sd 
2 JRNZ|4 CALL 2 JRZ JRC|4 INC)/2 JRNZ|4 JP|2 JRNC|4 RES/2 JRZ/2 STOP|2 
: iain 
1 per}2- ext 1 per pre]1 ss indj1—s per}2_—s ext per]2  bdj1_— per} inh}1 = per|1 — ind 
2 JRNZ|4 CALL 2 JRZ/4 LD JRC 2JRNZ|4. JPj2 JRNC}4 SET/2 JRZ/4 LDI2 JRC/4 INC 
1 per]2- ext 1 per]2_— ext per}2  bdj1__ per|1 sdj1per]2_—s dir 
2 JRNZ|4 CALL JRC/4  LDJ2JRNZ|4 JP|2 JRNC/4 RES|2 JRZ 2 JRC|4 LD 
e (x),a e abc e bi jr e e (y),a oa 
1 perj2 ext indj1 = per]2_—s ext] 1 per]2 bdl1_ per per|1 — ind 
2 JRNZ|4 CALL JRC 2JRNZ|4. JP/2 JRNC/4 SET/2 JRZ{}4 DEC/2 JRC/4 LD 
a | nl, e e abc e b1,rr e Vv e ira 1 - 1 
1 per]2- ext prc 1 perj]2_— ext} per}2 bd]1__ per sd perl2 ss dir 
2 JRNZ|4 CALL JRC|}4 AND)2 JRNZ JP/2 JRNC}4 RES|/2 JRZ|4 RLC/2 JRC|/4 AND 
1 per}2- ext pre} ss indi1—s per}2_—_ ext} 1 per]}2 bd}1_— per} inh}1 = per} 1 —s ind 
2 JRNZ|4 CALL JRC/}4 ANDI/2 JRNZ|4 JP|2 JRNC|4 SET/2 JRZ|4 \LD|2 JRC/4 AND 
1 perl2- ext prcej2 immit  perj2 ext}/1. = peri2—s bd} 4 1 sdj1 per]2_—s dir 
JP 
C abc 
ext 
JP 
abc 
ext 


Uv 
a 
oO 
—_ 


ne) 
= 
ie) 
= 


= 


— 
o 


aad ne) 
oO 

ue) 

= 

oO 

—* 


4 
per 
2 JRNZ| 4 CALL JRC|}4 SUB/2 JRNZ|4 2 JRNC/4 RES/2 JRZ/2 RET}2 
1 per}2- ext indji—s per}2 1 per}2 bdj1_— per} inh} 1 
JRC}4 SUBI]2 JRNZ/4 2JRNC/4 SET|2 JRZ}4 DEC|2 JRC/4 SUB 
prcJ]2 immii1 — per/2 1 per}2 bdi1_ per} sdi1 peri2-—s ir 
2 JRZ JRC|4 DEC}2 JRNZ|4  JP/2 JRNC/}4 RES/2 JRZ/2 WAIT/2 JRC|4 DEC 
e (x) e abc e e (y) 
1 per prc}1_ ss ind]1. = per}2—s ext}|1—s per]/2.—s bd pcr] 1 inhit = per]1_—s ind 
2 JRZ/4 LD 2JRNZ}4 JP/2JRNC/4 SET/2 LD;/2 JRC/}4 DEC 
e a,w e abc e b7,1r w,a e no 
1 per 1 perj2extl1 = peri2 bdj1-_ pe sd}1  perj2_—s dir 


ine) 


e 
2 JRNZ| 4 CALL 
1 perj2-ext]1 —sper 
2 JRNZ| 4 CALL| 2 JRNC 
abc e 
1 per}2-— ext} per|3 
2 JRNZ|4 CALL}2 JRNC/5 JRS 
F e abc e b7,rree 
1 perl2  ext}1 = perj3 bt 


— 
= 
n 

Qa. 
mi 


_ ine) 
fav) 
— 


ie) 
a 
pe] 
i?) 


oO 


an 
me 

7 N 
KR 


1 


prc 


Abbreviations for Addressing Modes. Legend. 

dir Direct # Indicates Illegal Instructions Cycles Mnemonic 
sd Short Direct e 5 Bit Displacement Operand 

imm Immediate b 3 Bit Address Byise 

inh Inherent rr 1byte dataspace address vt 

ext Extended nn 1 byte immediate data Addressing Mode 
bd Bit Direct abc 12 bit address 

bt Bit Test ee 8 bit Displacement 

per Program Counter Relative 

ind Indirect 
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ABSOLUTE MAXIMUM RATINGS 
This product contains devices to protect the inputs 


$T6340,42,44,46 


Power Considerations. The average chip-junction 
temperature. Tj, in Celsius can be obtained form.: 


against damage due to high static voltages, how- 
ever it is advised to take normal precaution to avoid 
application of any voltage higher than maximum 
rated voltages. 


Tj = TA+ PD x RthJA 
TA = Ambient Temperature, 
RthJA = Package thermal resistance 
(junction-to ambient), 


PD = Pint + Pport, 
Pint = Ipp x Vpp (chip internal power), 


Pport = Port power dissipation 
(determined by the user). 


a 
8 | seni sar 
ne 


Where: 


For proper operation it is recommended that V| and 
Vo must be higher than Vss and smaller than VpD. 
Reliability is enhanced if unused inputs are con- 
nected to an appropriated logic voltage level (VDD 
or VSss). 


a 

ee 
(Port A, DAO-3, BSW0-3, OUT1) 

ee a 

[2 [ewebarseremsinienve [se [an 

a 

a 


Note: Stresses above those listed as "absolute maximum ratings" may cause permanent damage to the device This is a stress rating only and 
aesatar operation of the device at these conditions Is not implied Exposure to maximum rating conditions for extended periods may affect 
evice reliability. 


THERMAL CHARACTERISTIC 


RthJA Thermal Resistance PDIP40 40 
PDIP28 99 


RECOMMENDED OPERATING CONDITIONS 


— Oscillator Frequency 

RUN & WAIT Modes 

fosposc | On-Screen Display Oscillator MHz 
Frequency 


Test Conditions 


Value 
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EEPROM INFORMATION veloped to achieve 1.000.000 Write/Erase cycles 


The ST63XX EEPROM macrocell and the single and a 10 years data retention. 
poly EEPROM process have been specially de- 


DC ELECTRICAL CHARACTERISTICS 
(TA= 0 to + 70°C unless otherwise specified) 


Parameter Test Conditions 


Input Low Level Voltage All /O Pins, KBYO-2 V 


Input High Level Voltalge All /O Pins, KBY0-2 0.8x Vpp 


Hysteresis Voltage" All /O Pins, KBY0-2 
Vpb = 5V 


Low Level Output Voltage Port A/B/C, DAO-3 
BSW0-3, OUT1, 
VS, OSD Outputs 
Vpp = 4.5V 
loL = 1.6mA 
loL = 5.0mA 


Low Level Output Voltage OSDOSCOUT, OSCOUT, 
Vppb = 4.5V 
lOL= -0.1mA 


High Level Output Voltage Port B/C ©), VS 


VDD = 4.5V 
IOH =—1.6mA 


High Level Output Voltage OSDOSCOUT, OSCOUT, 
VppD = 4.5V 
loL=—0.1mMA 


Input Pull Up Current : 
IPU Input Mode with Pull-up Coe KBY0-2 


OSCIN 
ViN= Vss 
ViIN= VpD 


All I/O Input Mode 
no Pull-up 
OSDOSCIN 

ViN= Vpp or Vss 


4 


Reset Pin with Pull-up 
Vin= Vss 


AFC Pin 
VIH= VDD 
Vit= Vss 
ViH= 12.0V 


loH Output Leakage Current DAO-3, BSWO0-3 
OUT1, OSDOUT 
VOH = VDD 
loH Output Leakage Current High Voltage Aik BSW0-3 
TI 
VOH = 12V 
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DC ELECTRICAL CHARACTERISTICS (Continued) 


; abr | ees Current RUN Mode fosc= 8MHz, ILoad= OmA 
Vpp= 6.0V 
=. Supply Current WAIT Mode fosc= BMHz, lLoad= OmA 
VppD= 6 


Reset Trigger Level ON RESET Pin 
Reset Trigger Level OFF RESET Pin 
Input Level Absolute Tolerance A/D AFC Pin 
Vpp = 5V 


Input Level Relative Tolerance ‘” A/D AFC Pin 
vecoe Mi other levels 
VDD = 


tes: 
. Not 100% Tested 
2. push-pull option only 


AC ELECTRICAL CHARACTERISTICS 
(TA= 0 to + 70°C, fosc = 8MHz, VDD = 4.5V to 5.5V (unless otherwise specified) 


tOHL High to Low Transition Time Port A, B, C, 
Vpop = 5V, 20 
CL = 100pF 
rate to HighTransition Time 
} fbn | D/A Converter Repetition Frequency") paisaeteeriedy 31.25 KHz 


EEPROM WRITE/ERASE Cycles Qa Lot 300. aE > 1 
Acceptance Criteria million 


Endurance 

EEPROM Data Retention ® Ta = 25°C 
—s Input Capacitance ©) All Inputs Pins 
Output Capacitance ) All outputs Pins 


COSCIN, : ; 5 

COSCOUT Oscillator Pins Internal Capacitance a ae 
COSDIN, : 

COSDOUT OSD Oscillator External Capacitance | Recommended = |g 


Notes: 
1. Aclock other than 8 MHz will affect the frequency response of those peripherals (D/A, 62 5KHz and SPI) whose clock ts 
derived from the system clock. 


Test Conditions 
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PACKAGE MECHANICAL DATA 
Figure 61. 40-Pin Dual in Line Plastic 


Figure 62. 28-Pin Dual in Line Plastic 


PDIP28 
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ee ee ae 
|b | | fs258} | 2.070) 
| E |15.20] {16 68]0.598| __[0.656) 
pe | [254] | jorool | 
fe3 | jag26] | d.900] 
eed EG eee 
pF | tia to} | [0.555] 


ee 
pL | f330f | forza} 


| mm | inches _| 
es ae fae at es ae 
Ea ese es ee ee 
fai | joes] | fo.o2s] 
pb | joa] | foots] 
| bi [0.23] [031 Jo.009] [0.012 
jb2 | 427] | foosof 
ie Se ee SS ee 
po | | iszsa] | 1.470 
| E |15.20] _[16.68/0.598| __[0.657 
| [254] | fotco} 
| [33.02] | 4.300] 
Ea Ges Ree ee ea ee 
pF || fiatol | fo.sss 
eC 
a EC 


ORDERING INFORMATION 


The following chapter deals with the procedure for 
transfer the Program/Data ROM codes to SGS- 
THOMSON. 


Communication of the ROM Codes. To com- 
municate the contents of Program /Data ROM 
memories to SGS-THOMSON, the customer has 
to send: 


— one file in INTEL INTELLEC 8/MDS FORMAT 
(either as an EPROM or in a MS-DOS 5" dis- 
kette) for the PROGRAM Memory 


— one file in INTEL INTELLEC 8/MDS FORMAT 
(either as an EPROM orinaMS-DOS 5" diskette) 
for the ODD and EVEN ODD OSD Characters 


Table 24. ROM Memory Map 


ROM Page 


Device 
Address 


O000H-007FH 
0080H-07FFH 


EPROM aa 


O000H-007FH 
0080H-07FFH 


ST6340,42,44,46 


— one file in INTEL INTELLEC 8/MDS FORMAT 
(either as an EPROM or in a MS-DOS 5" dis- 
kette) for the EEPROM initial content (this file is 
optional) 

— a filled Option List form as described in the 
OPTION LIST paragraph. 

The program ROM should respect the ROM Mem- 

ory Map as in Table 24. 

The ROM code must be generated with ST6 as- 

sembler. Before programming the EPROM, the 

buffer of the EPROM programmer must be filled 
with FFH. For shipment to SGS-THOMSON the 

EPROMs should be placed in a consecutive IC 

carrier and packaging carefully. 


Reserved 
User ROM 


O0800H-OF9FH O800H-OF9FH User ROM 
OFAOQH-OFEFH OFAOH-OFEFH Reserved 
Page 1 OFFOH-OFF7H OFFOH-OFF7H Interrupt Vectors 
"STATIC" OFF8H-OFFBH OFF8H-OFFBH Reserved 
OFFCH-OFFDH OFFCH-OFFDH NMI Vector 


OFFEH-OFFFH OFFEH-OFFFH Reset Vector 


Note: 1. EPROM addresses are related to the use of ST63P4X piggyback emulation devices. 
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ORDERING INFORMATION (Continued) 


Customer EEPROM Initial Contents: Format 


a. The content should be written into an INTEL 
INTELLEC format file. 


b. The starting address in 000h and the end in 7Fh. 


c. Undefined or don’t care bytes should have the 
content FFH. 


OSD Test Character. In order to allow the testing 
of the on-chip OSD macrocell the following charac- 
ter must be provided at the fixed 3FH (63). 


Listing Generation & Verification. When SGS- 
THOMSON receives the Codes, they are com- 
pared and a computer listing is generated from 
them. This listing refers extractly to the mask that 
will be used to produce the microcontroller. Then 
the listing is returned to the customer that must 
thoroughly check, complete, sign and return it to 


Figure 63. OSD Test Character 


of the contractual agreement for the creation of the 
customer mask. SGS-THOMSON sales organiza- 
tion will provide detailed information on contractual 
points. 


SGS-THOMSON. The signed list constitutes a part 


Ordering Information Table 


Note: "XX" Is the ROM code identifier that is allocated by SGS-THOMSON after receipt of all required options and the related ROM file. 


kyy BiBatieomone 
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ST634X MICROCONTROLLER OPTION LIST 
Customer: 


Address: 
Contact: 
Phone No: 


Reference: 


Device [ ] (d) Package [ ] (p) Temperature Range 
For marking one line with 10 characters maximum is possible 
special Marking[ ](y/n) Line1 " 


Notes: 

(d) 1= ST6340, 2 = ST6342, 3 = ST6344, 4 = ST6346 
(p) B= Dual in Line Plastic 

(t) 1=Oto 70°C 


(N) Letters, digits,’ .’,’-’, '/* and spaces only 


Marking: the default marking is equivalent to the sales type only (part number). 


OSD POLARITY OPTIONS (Puta cross on selected item) : 
POSITIVE NEGATIVE 

VSYNC,HSYNC [ ] [ ] 

R,G [ ] [ ] 

BLANK [ ] [ ] 


CHECK LIST: 
ROM CODE 


OSD Code: ODD & EVEN 
EEPROM Code (if Desired) 
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(a7 SGS-THOMSON = 86385,6386 
SZ, MICROELECTRONICS ST6387,6388 


8 BIT HCMOS MCUs FOR 
TV VOLTAGE SYNTHESIS WITH OSD 


ADVANCE DATA 
= 8-bit Architecture 
a HCMOS Technology 
=» 8MHz Clock 
=» User Program ROM: 20140 bytes 
= Reserved Test ROM: 336 bytes 
=» Data ROM: User selectable size 
» Data RAM: 256 bytes 
=» Data EEPROM: 384 bytes 
= 42-Pin Shrink Dual in Line Plastic Package 
= Up to 22 software programmable general pur- 
pose Inputs/Outputs, including 2 direct LED driv- PSDIPA2 
ing Outputs 


= Two Timers each including an 8-bit counter with 
a 7-bit programmable prescaler 


= Digital Watchdog Function 


= Serial Peripheral Interface (SPI) supporting (Ordering Information at the end of the datasheet) 
S-BUS/ I?C BUS and standard serial protocols 


= Up to Six 6-Bit PWM D/A Converters 
= 62.5KHz Output Pin (ST6386,88 Only) 
= AFC A/D converter with 0.5V resolution 


= Five interrupt vectors (IRIN/NMI, Timer 1 & 2, 
VSYNC, PWR INT.) 


= 14 bit counter for voltage synthesis tuning 
= On-chip clock oscillator 


5 Lines by 15 Characters On-Screen Display 
Generator with 128 Characters 


Byte efficient instruction set 

Bit test and jump instructions 

Wait and Bit Manipulation instructions 
True LIFO 6-level stack 


All ROM types are supported by pin-to-pin piggy- 
back versions. 


The development tool of the ST638X microcon- 
trollers consists of the ST638X-EMU emulation 
and development system to be connected via a 
standard RS232 serial line to an MS-DOS Per- 
sonal Computer. 


DEVICE SUMMARY 


reves | ea | 3 
ww | | 
wom [| ve 


EEPROM 
(Bytes) 


April 1991 1/61 


This is advanced information on a new product now tn development or undergoing evaluation. Details are subject to change without notice. 
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Figure 1. ST6385 Pin Configuration Figure 2. ST6386 Pin Configuration 


VS 

DAI 

DA2 

DAS 

DA4 

62 SKHz OUT 
PBI 

PB2 


Yop 

PCO (SCL) 
PC1 (SDA) 
PC2 

PC3 (SEN) 
PC4 (PWRIN) 
PC5 

PC6 (IRIN) 


VS Yop 

DAI PCO (SCL) 
DA2 PC1 (SDA) 
DA3 PC2 
DA4 PC3 (SEN) 
PBO PC4 (PWRIN) 
PBI PCS 

PB2 PC6 (IRIN) 
AFC PC7 AFC ol 


PB4 3 RESET PB4 ST6386 RESET 
pas ST6385 pas Q] 11 32 [] oscouT 


OSCOUT 
PB6 OSCIN PBE OSCIN 
PAO TEST PAO TEST 
PAI OSDOSCOUT PAI OSDOSCOUT 
PA2 OSDOSCIN PA2 OSDOSCIN 
PAS VSYNC PAS VSYNC 
PA4 HSYNC BAe HSYNC 
PAS BLANK PAS BLANK 
PA6 (HDO) PA6 (HDO) 


PA7 (HD1) esas 
Veg SS 


> O ON DWN FR WN 
OR a OY SE a Te 


Se Oe ae Ee ee a Sc 
Oo On DO FF WHY - O 
oO On DW OO FW DN 


N 

oO 
No 
je) 


No 
NO 


VRO01375 VROA1375 


: DAO 
OD DAI 
PCO (SCL) ae 


PC1 (SDA) ae 
PC2 aa 
PC3 (SEN) ae 
PGS COWEN) 62 5KHz OUT 


>) 
s PB2 

PC6 (IRIN) 
AFC 


Vv 
: PB4 
RESET 

PBS 


ST6387 OSCOUT 

PB6 
OSCIN PAO 
TEST PAY 
OSDOSCOUT PAD 
OsDOSCI Pas 
VSYNC PAd 
HSYNC PAs 


LANK 
‘ PA6 (HDO) 
PAZ (HD1) 
Vig 


Yop 
PCO (SCL) 


PC1 (SDA) 
PC2 

PC3 (SEN) 
PC4 (PWRIN) 
PCS 

PC6 (IRIN) 
VS 

RESET 
OSCOUT 
OSCIN 

TEST 
OSDOSCOUT 
OSDOSCIN 


DAO 
DAI 
DA2 
DA3 
DA4 
DAS 
PBI 
PB2 
AFC 
PB4 
PBS 
P86 
PAO 
PAI 
PA2 
PA3 
PA4 
PAS 
PA6 (HDO) 
PA7 (HD1) 
wise 


NO WM PB WN > 


=e a 0 
oO 


ST6388 


SG a Gh oS ks ee ON OO RWN 


oO OMAN DON FW ND 


No 
Oo 


NO 
oO 
ine) 


No 


VROB1375 
VROC1375 
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GENERAL DESCRIPTION 


The ST6385,86,87,88 microcontrollers are members 
of the 8-bit HCMOS ST638X family, a series of 
devices specially oriented to TV applications. Differ- 
ent pin-out and peripheral configurations are avail- 
able to give the maximum application and cost 
flexibility. All ST638X members are based on a build- 
ing block approach: a common core is surrounded 
by a combination of on-chip peripherals (macrocells) 
available from a standard library. These peripherals 
are designed with the same Core technology provid- 
ing full compatibility and short design time. Many of 
these macrocells are specially dedicated to TV appli- 
cations. The macrocells of the ST638X family 
are : two Timer peripherals each including an 8-bit 


Figure 5. ST6385,86,87,88 Block Diagram 


IRIN /PC6 


USER PROGRAM 
ROM 
UP TO 20K 
BYTES 


Vop Vss  OSCIN OSCOUT 


ST6385,86,87,88 


counter with a 7-bit software programmable pres- 
caler (Timer), a digital hardware activated watch- 
dog function (DHWD), a 14-bit voltage synthesis 
tuning pripheral, a serial peripheral interface (SPI), 
up to six 6-bit PWM D/A converters, an AFC A/D 
converter with 0.5V resolution, an on-screen dis- 
play (OSD) with 15 characters per line, 128 char- 
acters (in two banks each of 64 characters). In 
addition the following memory resources are avail- 
able: program ROM (20k), data RAM (256 bytes), 
EEPROM (384 bytes). Refer to pin configurations 
figures and to ST638X device summary (Table 1) 
for the definition of ST638X family members and a 
summary of differences among the different types. 


fees PAO-PA7 * 
(—_) PB0-PB6 * 
PC2,PC4-PC7 * 
PORT C __) PCO/SCL 
porte PC1/SDA 
PC3/SEN 
SERIAL PERIPH 
INTERFACE 


PORT B 


DIGITAL 
WATCHDOG/TIMER 


D/A OUTPUTS, AFCIN 
VS & AFC IN — VS 


DAO-DAS 


ON-SCREEN 
DISPLAY 


R,G,B,BLANK 
HSYNC,VSYNC 


(*) Refer to Pin Configuration for additional information 


VA00341 
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Table 1. ST638X Device Summary 


LOW 

ROM RAM |}EEPROM 
DEVICE (Bytes) | (Bytes) | (Bytes) PWR IN 
yes| © | ves [ves [| es | no |store 
pes| © | ves [ves [a | ces | ves [store 


PWR IN| COLOR | CLOCK EMUL. 
PIN PINS DEVICE 


Note: 1. Low power in RESET function disables the oscillator when RESET pin ts active (LOW). 


PIN DESCRIPTION 


Vpp and Vss. Power is supplied to the MCU using 
these two pins. Vpp is power and Vss is the ground 
connection. 


OSCIN, OSCOUT. These pins are internally con- 
nected to the on-chip oscillator circuit. A quartz 
crystal or a ceramic resonator can be connected 
between these two pins in order to allow the correct 
operation of the MCU with various stability/cost 
trade-offs. The OSCIN pin is the input pin, the 
OSCOUT pin is the output pin. Refer to ON-CHIP 
CLOCK OSCILLATOR description for additional 
information. 


RESET. The active low RESET pin is used to start 
the microcontroller to the beginning of its program. 
Additionally the quartz oscillator will be disabled 
when the RESET pin is low to reduce power 
consumption during reset phase. Refer to RESET 
description for additional information. 


TEST. The TEST (mode select) pin is used to place 
the MCU into special operating mode. If TEST is 
held at Vss the MCU enters the normal operating 
mode. If TEST is held at Vop when RESET is active 
the test operating mode is automatically selected 
(the user should connect this pin to Vss for normal 
operation). Refer to TEST mode description for 
additional information. 


PAO-PA7. These 8 lines are organized as one I/O 
port (A). Each line may be configured as either an 
input with or without pull-up resistor or as an output 
under software control of the data direction register. 
Pins PA4 to PA7 are configured as open-drain 
outputs (12V drive). On PA4-PA7 pins the input 
pull-up option is not available while PA6 and PA7 
have additional current driving capability (25mA, 
1V). PAO to PAS pins are configured as push-pull. 
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Refer to I/O PORT description for additional infor- 
mation. 


PBO-PB2, PB4-PB6. These 6 lines are organized 
as one I/O port (B). Each line may be configured as 
either an input with or without internal pull-up resis- 
tor or as an output under software control of the 
data direction register. Refer to |/O PORT descrip- 
tion and Pin configurations (Figures 1 to 4) for 
additional information. 


PCO-PC7. These 8 lines are organized as one |/O 
port (C). Each line may be configured as either an 
input with or without internal pull-up resistor or as 
an output under software control of the data direc- 
tion register. Pins PCO to PC3 are configured as 
open-drain (5V drive) in output mode while PC4 to 
PC7 are open-drain with 12V drive and the input 
pull-up options does not exist on these four pins. 
PCO, PC1 and PC3 lines when in output mode are 
"ANDed" with the SPI control signals and are all 
open-drain. PCO is connected to the SPI clock 
signal (SCL), PC1 with the SPI data signal (SDA) 
while PC3 is connected with SPI enable signal 
(SEN, used in S-BUS protocol). Pin PC4 and PC6 
can also be inputs to software programmable edge 
sensitive latches which can generate interrupts; 
PC4 can be connected to Power Interrupt while 
PC6 can be connected to the IRIN/NMI interrupt 
line. Refer to 1/0 PORT description, Pin Configu- 
rations (Figures 1 to 4), INTERRUPT description for 
additional information. 


DAO-DAS. These pins are the six PWM D/A outputs 
of the 6-bit on-chip D/A converters. These lines 
have open-drain outputs with 12V drive. The out- 
put repetition rate is 31.25KHz (with 8MHz clock). 
Refer to Pin Configurations (Figures 1 to 4) and D/A 
description for additional information. 


SON 
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PIN DESCRIPTION (Continued) 


AFC. This is the input of the on-chip 10 levels 
comparator that can be used to implement the AFC 
function. This pin is an high impedance input able 
to withstand signals with a peak amplitude up to 
12V. Refer to Pin Configurations (Figures 1 to 4) 
and AFC description for additional information. 


OSDOSCIN, OSDOSCOUT. These are the On 
Screen display oscillator terminals. An oscillation 
Capacitor and coil network have to be connected to 
provide the right signal to the OSD. 


HSYNC, VSYNC. These are the horizontal and 
vertical synchronization pins. The active polarity of 
these pins to the OSD macrocell can be selected 
by the user as ROM mask option. If the device is 
specified to have negative logic inputs, then when 
these signals are low the OSD oscillator stops. If 
the device is specified to have positive logic inputs, 


Table 2. ST638X Pin Summary 


62.5KHz OUT 


OSCIN 


AO to DA5 
FC 

S 

,G,B, BLANK 
SDOSCIN 
PAO-PA3 
PA4-PA5 
PA6-PA7 
B4-PB6 


ashe OUT ouput, OpenDrein eV _—SSSCSC~“~S~“~S~S~S 
afoot High impecanee,t@VSSSCSC~S~“~ST 
josooson 


D 
A 
| 
0 
[OsCW [put Reisve Sas Schit TagertoReseiLogicGriy 
PA0-Px3 |W Push-Pl, Stare Input Pullup Schrit Tapert 


Output, Push-Pull 

A ’ m ’ 

I/O, Open-Drain, 12V, No Input Pull-up, Schmitt Trigger Input 
A ’ ’ 

P 


PA6-PA7 0, Open-Drain, 2V, No Input Pub Schmit Trager put igh Brve 
P84-P86 | v0, Push ul, Sofware put Pulp, Schnit Tigger input 
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then when these signals are high the OSD oscillator 
stops. Refer to OSD description for additional infor- 
mation. 


R, G, B, BLANK. Outputs from the OSD. R, Gand 
B are the color outputs while BLANK is the blanking 
output. All outputs are push-pull. The active polarity 
of these pins can be selected by the user as ROM 
mask option. Refer to the pin configurations for 
additional information. 


62.5kHz OUT. This pin is an open drain (12V) 
output at a frequency of 62.5kHz (with an 8MHz 
clock). The pin can be used to drive the SGS- 
THOMSON TEA5640 chroma processor. Refer to 
the TEA5640 data sheet for more information. 


VS. This is the output pin of the on-chip 14-bit 
voltage synthesis tuning cell (VS). The tuning signal 
present at this pin gives an approximate resolution 
of 40KHz per step ovre the UHF band. This line is 
a push-pull output with standard drive . 
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ST638X CORE 


The Core of the ST638X Family is implemented 
independently from the I/O or memory configuration. 
Consequently, it can be treated as an independent 
central processor communicating with I/O and mem- 
ory via internal addresses, data, and control busses. 
The in-core communication is arranged as shown 
in the following block diagram figure; the controller 
being externally linked to both the reset and the 
oscillator, while the core is linked to the dedicated 
on-chip macrocells peripherals via the serial data 
bus and indirectly for interrupt purposes through 
the control registers. 


Registers 


The ST638X Family Core has five registers and 
three pairs of flags available to the programmer. 
They are shown in Figure 7 and are explained in 
the following paragraphs together with the program 
and data memory page registers. 


Accumulator (A). The accumulator is an 8-bit 
general purpose register used in all arithmetic cal- 
culations, logical operations, and data manipula- 
tions. The accumulator is addressed in the data 
space as RAM location at the FFH address. 


Figure 6. ST638X Core Block Diagram 


Figure 7. ST638X Core Programming Model 
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ST638X CORE (Continued) 


Accordingly, the ST638X instruction set can use the 
accumulator as any other register of the data 
space. 


Indirect Registers (X, Y). These two indirect reg- 
isters are used as pointers to the memory locations 
in the data space. They are used in the register-in- 
direct addressing mode.These registers can be 
addressed in the data space as RAM locations at 
the 80H (X) and 81H (Y) addresses. They can also 
be accessed with the direct, short direct, or bit direct 
addressing modes. Accordingly, the ST638X in- 
struction set can use the indirect registers as any 
other register of the data space. 


Short Direct Registers (V, W). These two registers 
are used to save one byte in short direct addressing 
mode. These registers can be addressed in the 
data space as RAM locations at the 82H (V) and 
83H (W) addresses. They can also be accessed 
with the direct and bit direct addressing modes. 
Accordingly, the ST638X instruction set can use the 
short direct registers as any other register of the 
data space. 


Program Counter (PC) 


The program counter is a 12-bit register that con- 
tains the address of the next ROM location to be 
processed by the core. This ROM location may be 
an opcode, an operand, or an address of operand. 
The 12-bit length allows the direct addressing of 
4096 bytes in the program space. Nevertheless, if 
the program space contains more than 4096 loca- 
tions, the further program space can be addressed 
by using the Program Bank Switch register. The PC 
value is incremented, after it is read for the address 
of the current instruction, by sending it through the 
ALU, so giving the address of the next byte in the 
program. To execute relative jumps the PC and the 
offset values are shifted through the ALU, where 
they will be added, and the result is shifted back 
into the PC. The program counter can be changed 
in the following ways: 


JP (Jump) instruction ... .PC=Jump address 
CALL Instruction ....... PC= Call address 
Relative Branch 


instructions ......... PC= PC+offset 

RLSM eee ne Sede ese PC= Interrupt vector 

ROSELL. 2. sists Gala Sided PC= Reset vector 

Testmode .......... PC=Test mode 
vector (1) 

RET & RETI instructions . . .PC= Pop (stack) 

Normal instruction ..... PC= PC+1 


Note: 1. Not available to the user. 
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Flags (C, Z) 


The ST63 Core includes three pairs of flags that 
correspond to 3 different modes: normal mode, 
interrupt mode and Non-Maskable-Interrupt-Mode. 
Each pair consists of a CARRY flag and a ZERO 
flag. One pair (CN, ZN) is used during normal oper- 
ation, one pair is used during the interrupt mode 
(CI,Zl) and one is used during the not-maskable 
interrupt mode (CNMI, ZNMI). 


The ST63 Core uses the pair of flags that corre- 
sponds to the actual mode: as soon as an interrupt 
(resp. a Non-Maskable-Interrupt) is generated, the 
ST638X Core uses the interrupt flags (resp. the NMI 
flags) instead of the normal flags. When the RETI 
instruction is executed, the normal flags (resp. the 
interrupt flags) are restored if the MCU was in the 
normal mode (resp. in the interrupt mode) before the 
interrupt. Should be observed that each flag set can 
only be addressed in its own routine (Not-maskable 
interrupt, normal interrupt or main routine). The inter- 
ruptflags are not cleared during the context switching 
and so, they remain in the state they were at the exit 
of the last routine switching. 


The Carry flag is set when a carry or a borrow 
occurs during arithmetic operations, otherwise it is 
cleared. The Carry flag is also set to the value of 
the bit tested in a bit test instruction, and partici- 
pates in the rotate left instruction. 


The Zero flag is set if the result of the last arithmetic 
or logical operation was equal to zero, otherwise it 
is cleared. 

The switching between these three sets is automat- 
ically performed when an NMI, an interrupt and a 
RETI instructions occur. As the NMI mode is auto- 
matically selected after the reset of the MCU, the 
91638X Core uses at first the NMI flags. Refer to 
INTERRUPT description for additional information. 
Stack 


The ST638X Core includes true LIFO hardware 
stack that eliminates the need for a stack pointer. 


Figure 8. Stack Operation 


y PROGRAM COUNTER a 


STACK LEVEL 1 


STACK LEVEL 2 


WHEN RET OR 
RETI OCCURS 


WHEN CALL OR INTERRUPT 
REQUEST OCCURS 


STACK LEVEL 3 


| ao _} 
rE 
a) 
oe — 
STACK LEVEL 5 
STACK LEVEL 6 Le! 


VA00424 


Gy sScS:THoMson. 
JF MICROELECTRONICS 


619 


316385,86,87,88 


ST638X CORE (Continued) 


The stack consists of six separate 12-bit RAM 
locations that do not belong to the data space RAM 
area. When a subroutine call (or interrupt request) 
occurs, the contents of each level is shifted into the 
next level while the content of the PC is shifted into 
the first level (the value of the sixth level will be lost). 
When subroutine or interrupt return occurs (RET or 
RETI instructions), the first level register is shifted 
back into the PC and the value of each level is 
shifted back into the previous level. These two 
operating modes are described in Figure 8. Since 
the accumulator, as all other data space registers, 
is not stored in this stack the handling of this 
registers shall be performed inside the subroutine. 
The stack pointer will remain in its deepest posi- 
tion, if more than 6 calls or interrupts are executed, 
so that the last return address will be lost. It will also 
remain in its highest position if the stack is empty 
and a RET or RET! is executed. In this case the 
next instruction will be executed. 


Memory Registers 


Figure 9. Program ROM Page Register 


PRPR 
Program ROM Page Register 
(CAH, Write Only) 
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The PRPR register can be addressed like a RAM 
location in the Data Space at the GAH address; 
nevertheless it is a write-only register that can not 
be accessed with single-bit operations. This regis- 
ter jis used to select the 2-Kbyte ROM bank of the 
--Program Space that will be addressed. The number 
of the page has to be loaded in the PRPR register. 
The PRPR register is not cleared during the MCU 
initialization and should therefore be defined before 
jumping out of the static page. Refer to the Program 
Space description for additional information con- 
cerning the use of this registers. The PRPR register 
is not modified when an interrupt or a subrou- 
tine occurs. 


Figure 10. Data RAM Bank Manager 


DRBR 
Data RAM Bank Register 
(E8H, Write Only) 
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The DRBR register can be addressed like a RAM 
location in the Data Space at the E8H address, 
nevertheless it is write-only register that can not be 
accessed with single-bit operations. This register 
is used to select the desired 64-byte RAM/EE- 
PROM bank of the Data Space. The number of the 
bank has to be loaded in the DRBR register and 
the instruction has to point to the selected location 
as it was in the 0 bank (from OOH address to 3FH 
address). This register is cleared during the MCU 
initialization (the Data space 0 bank is automat- 
ically addressed after the Reset). Refer to the Data 
Space description for additional information. The 
DRBR register is not modified when a interrupt or 
a subroutine occurs. 


Figure 11. Data ROM Window Register 


DWR 
Data ROM Window Register 
(C9H, Write Only) 


The DWR register can be addressed like a RAM 
location in the Data Space at the C9H address, 
nevertheless it is write-only register that can not be 
accessed with single-bit operations. This register is 
used to move up and down the 64-byte read-only data 
window (from the 40H address to 7FH address of the 
Data Space) along the ROM memory of the MCU by 
step of 64 bytes. The effective address of the byte to 
be read as a data in the ROM memory is obtained by 
the concatenation of the 6 less significant bits of the 
address given in the instruction (as less significant 
bits) and the content of the DWR register (as most 
significant bits). Refer to the Data Space description 
for additional information. 
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MEMORY SPACES Space. A description of these spaces is shown in 


,; ,; Figure 12 and Figure 13. (Figure 14 refers to the 
The MCUs operate in three different memory 
spaces: Program Space, Data Space, and Stack ST638X which has a total of 20K bytes of ROM). 


Figure 12. ST638X Data Space Figure 13. ST638X Data Space (Continued) 
b7 bd 
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MEMORY SPACES (Continued) 


Figure 14. ST638X Memory Addressing Description Diagram 
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Program Space 

The program space is physically implemented in 
the ROM memory and includes all the instructions 
that are to be executed, as well as the data required 
for the immediate addressing mode instructions, 
the reserved test area and user vectors. It is ad- 
dressed thanks to the 12-bit Program Counter reg- 
ister (PC register) and so, the ST638X Core 
can directly address up to 4K bytes of Program 
Space. Nevertheless, the Program Space can be 
extended by the addition of 2-Kbyte ROM banks as 
itis shown in figure 14 in which a 20K bytes memory 
is described. These banks are addressed by point- 
ing to the OO0OH-7FFH locations of the Program 
Space thanks to the Program Counter, and by 
writing the appropriate code in the Program ROM 
Page Register (PRPR register) located at the CAH 
address of the Data Space. Because interrupts 
and common subroutines should be available all 
the time only the lower 2K byte of the 4K program 
space are bank switched while the upper 2K byte 
can be seen as static space. Table 3 gives the 
different codes that allows the selection of the 


DATA SPACE 


RAM /EEPROM 
BANKING AREA 


DATA ROM 
WINDOW 


RAM 
PO 


WINDOW_SELECT 

PROGRAM ROM 

BANK SELECT 
DATA_RAM 


BANK SELECT 
eed 


FFFH| ACCUMULATOR 


VAQ0419 


corresponding banks. Note that, from the memory 
point of view, the Page 1 and the Static Page 
represent the same physical memory: it is only a 
different way of addressing the same location. On 
the ST638X a total of 20480 bytes of ROM have 
been implemented; 20140 are available as 
user ROM while 340 are reserved for testing. 


Figure 15. ST638X 20K Bytes Program Space 
Addressing Description 
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MEMORY SPACES (Continued) 


Figure 16. Program ROM Page Register 


PRPR 
Program ROM Page Register 
(CAH Write Only) 
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PRPRO = Prog ROM Select 0 


PRPR1 = Prog ROM Select 1 
PRPR2 = Prog ROM Select 2 
PRPR3 = Prog ROM Select 3 
Unused 
Unused 
Unused 


Unused 


D7-D5. These bits are not used. 


PRPR4-PRPRO. These are the program ROM 
banking bits and the value loaded selects the corre- 
sponding page to be addressed in the lower part of 
4K program address space as specified in Table 
3. This register is undefined on reset. 


Table 3. ST638X Program ROM Page Register 
Coding 


PRPR3|PRPR2|PRPR1|PRPRO 
age 
Static Page 
(Page 1) 
po fo fo fo | o |Pageo 


ky 


SGS-THOMSO 
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Note. The number of bits implemented depends on 
the size of the ROM of the device. Only the lower 
part of address space has been bankswitched 
because interrupt vectors and common subrou- 
tines should be available all the time. The reason 
of this structure is due to the fact that it is not 
possible to jump from a dynamic page to another, 
unless jumping back to the static page, changing 
contents of PRPR, and, than, jumping to a different 
dynamic page. 

Care is required when handling the PRPR register 
as it is write only. For this reason, it is not allowed 
to change the PRPR contents while executing in- 
terrupts drivers, as the driver cannot save and than 
restore its previous content. Anyway, this operation 
may be necessary if the sum of common routines 
and interrupt drivers will take more than 2K bytes; 
in this case could be necessary to divide the inter- 
rupt driver in a (minor) part in the static page (start 
and end), and in the second (major) part in one 
dynamic page. If it is impossible to avoid the writing 
of this register in interrupts drivers, an image of this 
register must be saved in a RAM location, and each 
time the program writes the PRPR it writes also the 
image register. The image register must be written 
first, so if an interrupt occurs between the two 
instructions the PRPR register is not affected. 
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MEMORY SPACE (Continued) 


Table 4. ST638X Program ROM Memory Map (up to 20K Bytes) 


ROM Page Device Address EPROM Address (1) 


PAGE O 0000H-007FH 0000H-007FH Reserved 
0080H-07FFH 0080H-07FFH User ROM 


0800H-OF9FH 0800H-OF9FH User ROM 
OFAOH-OFEFH OFAOQH-OFEFH Reserved 
PAGE 1 OFFOH-OFF7H OFFOH-OFF7H Interrupt Vectors 
"STATIC" OFF8H-OFFBH OFF8H-OFFBH Reserved 
OFFCH-OFFDH OFFCH-OFFDH NMI Vector 


OFFEH-OFFFH OFFEH-OFFFH Reset Vector 
PAGE 2 OO000H-000FH 1000H-100FH Reserved 
0010H-07FFH 1010H-17FFH User ROM 
PAGE 3 O0000H-000FH 1800H-180FH Reserved 
0010H-07FFH 1810H-1FFFH User ROM 
PAGE 4 OO00H-O00FH 2000H-200FH Reserved 
0010H-O7FFH 2010H-27FFH User ROM 
PAGE 5 0000H-000FH 2800H-280FH Reserved 
0010H-07FFH 2810H-2FFFH User ROM 
PAGE 6 O000H-000FH 3000H-300FH Reserved 
0010H-07FFH 3010H-37FFH User ROM 
PAGE 7 O0000H-000FH 3800H-380FH Reserved 
0010H-07FFH 3810H-3FFFH User ROM 
PAGE 8 O0000H-000FH 4000H-400FH Reserved 
0010H-07FFH 4010H-47FFH User ROM 
PAGE 9 OO000H-000FH 4800H-480FH Reserved 
0010H-07FFH 4810H-4FFFH User ROM 
Note 


otes: 
1. EPROM addresses are related to the use of ST63P8X piggyback emulation devices. 
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MEMORY SPACE (Continued) 


Data Space 


The instruction set of the ST638X Core operates on 
a specific space, named Data Space that contains 
all the data necessary for the processing of the 
program. The Data Space allows the addressing of 
RAM memory (up to 256 bytes for the ST638X 
family), EEPROM memory (up to 384 bytes for the 
S1T638X family), ST638X Core/peripheral registers, 
and read-only data such as constants and the 
look-up tables. 


Data ROM Addressing. All the read-only data are 
physically implemented in the ROM memory in 
which the Program Space is also implemented. The 
ROM memory therefore contains the program to be 
executed and also the constants and the look-up 
tables needed for the program. The locations of 
Data Space in which the different constants and 
look-up tables are addressed by the ST638X Core 
can be considered as being a 64-byte window 
through which it is possible to access to the read- 
only data stored in the ROM memory. This window 
is located from the 40H address to the 7FH address 
in the Data space and allows the direct reading of 
the bytes from the OOOH address to the 03FH 
address in the ROM memory. All the bytes of the 
ROM memory can be used to store either instruc- 
tions or read-only data. Indeed, the window can be 
moved by step of 64 bytes along the ROM memory 
in writing the appropriate code in the Write-only 
Data ROM Window register (DWR register, location 
C9H). The effective address of the byte to be read 
as a data in the ROM memory is obtained by the 
concatenation of the 6 less significant bits of the 
address in the Data Space (as less significant bits) 
and the content of the DWR register (as most 
significant bits). So when addressing location 40H 
of data space, and 0 is loaded in the DWR register, 
the physical addressed location in ROM is OOH. 


Note. The data ROM window cannot address win- 
dows above the 16k byte range. 


ky SGS-THOMSON 
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Figure 17. Data ROM Window Register 


DWR 
Data ROM Window Register 
(C9H Write Only) 
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DWRO = Data ROM Window 0 
DWR1 = Data ROM Window 1 


DWR2 = Data ROM Window 2 


DWR3 = Data ROM Window 3 
DWR4 = Data ROM Window 4 
DWRS5 = Data ROM Window 5 
DWR6 = Data ROM Window 6 
DWR7 = Data ROM Window 7 


DWR7-DWRO. These are the Data Rom Window 
bits that correspond to the upper bits of data ROM 
program space. This register is undefined after 
reset. 


Notes Care is required when handling the DWR 
register as it is write only. For this reason, it is not 
allowed to change the DWR contents while executing 
interrupts drivers, as the driver cannot save and than 
restore its previous content. If it is impossible to avoid 
the writing of this register in interrupts drivers, an 
image of this register must be saved in a RAM 
location, and each time the program writes the DWR 
it writes also the image register. The image register 
must be written first, so if an interrupt occurs between 
the two instructions the DWR register is not affected. 


Data RAM/EEPROM/OSD RAM Addressing 
In all members of the ST638X family 64 bytes of data 
RAM are directly addressable in the data space from 


80H to BFH addresses. The additional 192 bytes of 
RAM, the 384 bytes of EEPROM memory , and the 
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MEMORY SPACE (Continued) 


OSD RAM can be addressed using the banks of 64 
bytes located between addresses 00H and 3FH. 
The selection of the bank is done by programming 
the Data RAM Bank Switching register (DRBR 
register) located at the E8H address of the Data 
Space. In this way each bank of RAM, EEPROM 
or OSD RAM can select 64 bytes at a time. No 
more than one bank should be set at a time. 


Figure 18. Data RAM Bank Register 


DRBR 
Data RAM Bank Register 
(E8H Write Only) 
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DRBRO = Data RAM Bank 0 
DRBR1 = Data RAM Bank 1 


DRBR2 = Data RAM Bank 2 
DRBR3 = Data RAM Bank 3 


DRBR4 = Data RAM Bank 4 


DRBRS5 = Data RAM Bank 5 
DRBR6 = Data RAM Bank 6 
DRBR7 = Data RAM Bank 7 


Table 5. Data RAM Bank Register Set-up 


OSD Page 6 
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All Devices 


DRBR7,DRBR1,DRBRO. These bits select the 
EEPROM pages. 


DRBR6, DRBRB. Each of these bits, when set, will 
select one OSD RAM register page. 


DRBR4,DRBR3,DRBRz2. Each of these bits, when 
set, will select one RAM page. 


This register is undefined after reset. 


Table 5 summarizes how to set the Data RAM Bank 
Register in order to select the various banks or 
pages. 

Notes : 

Care is required when handling the DRBR register 
as it is write only. For this reason, it is not allowed 
to change the DWR contents while executing inter- 
rupts drivers, as the driver cannot save and than 
restore its previous content. If it is impossible to 
avoid the writing of this register in interrupts drivers, 
an image of this register must be saved in a RAM 
location, and each time the program writes the 
DRBR it writes also the image register. 

The image register must be written first, so if an 
interrupt occurs between the two instructions the 
DRBR register is not affected. 


EEPROM Description 


The data space of ST638X family from 00H to 3FH 
is paged as described in Table 5. 384 bytes of 
EEPROM located in six pages of 64 bytes (pages 
0,1,2,3,4,5 and 6, see Table 5). 

Through the programming of the Data RAM Bank 
Register (DRBR= E8H) the user can select the 
bank or page leaving unaffected the way to address 
the static registers. The way to address the "dy- 
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MEMORY SPACE (Continued) 


namic" page is to set the DRBR as described in 
Table 5 (e.g. to select EEPROM page 0, the DRBR 
has to be loaded with content 01H, see Data 
RAM/EEPROM/OSD RAM addressing for addi- 
tional information). Bits 0, 1 and 7 of the DRBR are 
dedicated to the EEPROM. 


The EEPROM module is physically organized in 32 
byte modules (2 modules per page) and does not 
require dedicated instructions to be accessed in 
reading or writing. The EEPROM is controlled by the 
EEPROM Control Register (EECR=EAH). Any EE- 
PROM location can be read just like any other data 
location, also in terms of access time. 


To write an EEPROM location takes about 5 mSec 
(10mSec max) and during this time the EEPROM 
is not accessible by the Core. A busy flag can be 
read by the Core to know the EEPROM status be- 
fore trying any access. In writing the EEPROM can 
work in two modes: Byte Mode (BMODE) and 
Parallel Mode (PMODE). The BMODE is the nor- 
mal way to use the EEPROM and consists in 
accessing one byte at a time. The PMODE consists 
in accessing 8 bytes per time. 


Figure 19. EEPROM Control Register 


EECR 
EEPROM Control Register 
(EAH Read/Write) 
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EN = EEPROM Enable Bit 

BS = EEPROM Busy Bit 

PE = Parallel Mode Enable Bit 
PS = Parallel Start Bit 
Reserved (Must be set L) 


Reserved (Must be set L) 


SB = Stand-by Enable Bit 


Unused 


D7. Not used 


SB. WAITE ONLY. If this bit is set the EEPROM is 
disabled (any access will be meaningless) and the 
power consumption of the EEPROM is reduced to 
the leakage values. 


D5, D4. Reserved for testing purposes, they must 
be set to zero. 


ky 368 THOMSON 


PS. SET ONLY. Once in Parallel Mode, as soon as 
the user software sets the PS bit the parallel writing 
of the 8 adjacent registers will start. PS is internally 
reset at the end of the programming procedure. 
Note that less than 8 bytes can be written; after 
parallel programming the remaining undefined 
bytes will have no particular content. 


PE. WAITE ONLY. This bit must be set by the 
user program in order to perform parallel pro- 
gramming (more bytes per time). If PE is set and 
the "parallel start bit" (PS) is low, up to 8 adjacent 
bytes can be written at the maximum speed, the 
content being stored in volatile registers. These 8 
adjacent bytes can be considered as row, whose 
A7, A6, A5, A4, A3 are fixed while A2, Ai and AO 
are the changing bytes. PE is automatically reset 
at the end of any parallel programming procedure. 
PE can be reset by the user software before starting 
the programming procedure, leaving unchanged 
the EEPROM registers. 


BS. READ ONLY. This bit will be automatically set 
by the CORE when the user program modifies an 
EEPROM register. The user program has to test it 
before any read or write EEPROM operation; any 
attempt to access the EEPROM while "busy bit" is 
set will be aborted and the writing procedure in 
progress completed. 


EN. WRITE ONLY. This bit MUST be set to one in 
order to write any EEPROM register. If the user 
program will attempt to write the EEPROM when 
EN= 0 the involved registers will be unaffected and 
the "busy bit" will not be set. 


After RESET the content of EECR register will be OOH. 


Notes : 

When the EEPROM is busy (BS= 1) the EECR can 
not be accessed in write mode, it is only possible 
to read BS status. This implies that as long as the 
EEPROM is busy it is not possible to change the 
status of the EEPROM control register. EECR bits 
4 and 5 are reserved for testing purposes, and the 
user must never set them to 1. 


Additional Notes on Parallel Mode. If the user 
wants to perform a parallel programming the first 
action should be the set to one the PE bit; from this 
moment the first time the EEPROM will be ad- 
dressed in writing, the ROW address will be latched 
and it will be possible to change it only at the end 
of the programming procedure or by resetting PE 
without programming the EEPROM. After the ROW 
address latching the Core can "see" just one EE- 
PROM row (the selected one) and any attempt to 
write or read other rows will produce errors. Do not 
read the EEPROM while PR is set. 


As soon as PE bit is set, the 8 volatile ROW latches 
are cleared. From this moment the user can load 
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data in the whole ROW or just in a subset. PS 
setting will modify the EEPROM registers corre- 
sponding to the ROW latches accessed after PE. For 
example, if the software sets PE and accesses EE- 
PROM in writing at addresses 18H,1AH,1BH and 
then sets PS, these three registers will be modified 
at the same time; the remaining bytes will have no 
particular content. Note that PE is internally reset at 
the end of the programming procedure. This implies 
that the user must set PE bit between two parallel 
programming procedures. Anyway the user can set 
and then reset PE without performing any EERROM 
programming. PS is a set only bit and is internally 
reset at the end of the programming procedure. Note 
that if the user tries to set PS while PE is not set there 
will not be any programming procedure and the PS 
bit will be unaffected. Consequently PS bit can not 
be set if EN is low. PS can be affected by the user 
set if, and only if, EN and PE bits are also set to one. 


Warning : Parallel programming of the EEPROM 
with less than eight bytes may corrupt other bytes 
and should therefore be used with care, as here 
after underlined. 


a. Reason for limitation: 

betweeen PE (Parallel Enable) and PS (Parallel 
Start) of the EEPROM, the user writes up to eight 
bytes into the volatile data registers, a latch is also 
set to indicate which bytes have been accessed; 
the accessed bytes will be programmed when PS 
arrives. The logic is such that it is possible to set 
the latches of bytes which have NOT been ac- 
cessed. The latches are set whenever ANY regis- 
ter in the banked dataspace (OOh-3FH) is 
accessed for READ or WRITE between a PE and 
PS. The latch which is set will be determined by 
the three least significant bits of the register ad- 
dress. Only the latch is set, so final data of a 
corrupted byte after the parallel programming is 
always FFH. 


Note: read operations also occur internally to the 
micro for most instructions. Even if bytes are not 
seen to be corrupted within the parallel programm- 
ing routine, care should be taken, since they could 
become corrupted by an interrupt routine being 
serviced during loading of parallel bytes. 

This is logic related and is not a marginality or 
race condition; piggyback devices perform in the 
same way as ROM devices. Parallel programm- 
ing is tested with only LDI rr,nn instructions which 
do not corrupt other bytes. 


b. To Avoid Corrupted Bytes: 
— use Single Byte Mode, or 


— always define all eight bytes in Parallel Pro- 
gramming Mode, or 
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— when programming less than eight bytes, the 
remaining EEPROM bytes should do not used 
by the program. 


Additional Notes Regarding Differences Be- 
tween ST638X Devices and Corresponding 
Emulators. While PE is set, all the EEPROM page 
currently selected is accessible in reading and the 
writing of the bytes happens at the row to which 
belongs the last byte written before setting PS. The 
sequence: set PE, write in 10H the value X, write in 
21H the value Y, set PS, will result in: 10H unchanged, 
20H loaded with value X, 21H loaded with value Y. In 
the emulator bits 4 and 5 of the EECR are im- 
plemented. If the user set to 1 one or both of these bits 
the contents of the EEPROM will be destroyed. The 
user should use care in using EEPROM emulation as 
in general the emulator does not emulate the beha- 
viour of the EEPROM when it is misused. 


STACK SPACE 


The stack space consists of six 12 bit registers that 
are used for stacking subroutine and interrupt return 
addresses plus the current program counter register. 


TEST MODE 


The test mode can be entered by connecting the 
TEST pin to an high logic level when reset is active; 
this action enables the factory test mode. The user 
is recommended to avoid this situation for normal 
operation. (TEST pin should be tied to ground). 


INTERRUPT 


The ST638X Core can manage 4 different mask- 
able interrupt sources, plus one non-maskable in- 
terrupt source (top priority level interrupt). Each 
source is associated with a particular interrupt vec- 
tor that contains a Jump instruction to the related 
interrupt service routine. Each vector is located in 
the Program Space at a particular address (see 
Table 6). When a source provides an interrupt 
request, and the request processing is also en- 
abled by the ST638X Core, then the PC register is 
loaded with the address of the interrupt vector (i.e. 
of the Jump instruction). Finally, the PC is loaded 
with the address of the Jump instruction and the 
interrupt routine is processed. 


The relationship between vector and source and 
the associated priority is hardware fixed for the 
different ST638X devices. For some interrupt sour- 
ces it is also possible to select by software the kind 
of event that will generate the interrupt. 


All interrupts can be disabled by writing to the GEN 
bit (global interrupt enable) of the interrupt option 
register (address C8H). After a reset, ST638X is in 
non maskable interrupt mode, so no interrupts will 
be accepted and NMI flags will be used, untila RET| 
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INTERRUPT (Continued) 


RETI instruction is executed. If an interrupt is ex- 
ecuted, one special cycle is made by the core, 
during that the PC is set to the related interrupt 
vector address. A jump instruction at this address 
has to redirect program execution to the beginning 
of the related interrupt routine. The interrupt de- 
tecting cycle, also resets the related interrupt flag 
(not available to the user), so that another interrupt 
can be stored for this current vector, while its driver 
is under execution. 


If additional interrupts arrive from the same source, 
they will be lost. NMI can interrupt other interrupt 
routines at any time, while other interrupts cannot 
interrupt each other. If more than one interrupt is 
waiting for service, they are executed according to 
their priority. The lower the number, the higher the 
priority. Priority is, therefore, fixed. Interrupts are 
checked during the last cycle of an instruction 
(RET! included). Level sensitive interrupts have to 
be valid during this period. 


Table 6. Interrupt Vectors/Sources 
Associated 


Relationships 
Vector 


Interrupt Source 


PC6/IRIN 
Pin (1) 


Timer 2 


Vsync 


Interrupt 
Vector #3 OFF4H-OFF5H 
: Interrupt 
Interrupt 
PC4/PWRIN Weclor #4 OFFOH-OFF1H 


Note: 1. This pin is associated with the NMI Interrupt Vector 


Table 6 details the different interrupt vectors/sour- 
ces relationships. 


Interrupt Vectors/Sources 


The ST638X Core includes 5 different interrupt 
vectors in order to branch to 5 different interrupt 
routines. The interrupt vectors are located in the 
fixed (or static) page of the Program Space. 


The interrupt vector associated with the non-mask- 
able interrupt source is named interrupt vector #0. 
It is located at the (FFCH,FFDH) addresses in the 
Program Space. This vector is associated with the 
PC6/IRIN pin; refer to the ST638X Interrupt Details 
section for more information. 
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The interrupt vectors located at addresses 
(FF6H,FF7H), (FF4H,FF5H), (FF2H,FF3H), 
(FFOH,FF1H) are named interrupt vectors #1, #2, 
#3 and #4 respectively. These vectors are associ- 
ated with TIMER 2 (#1), VSYNC (#2), TIMER 1 (#3) 
and PC4(PWRIN) (#4); refer to the ST638X Inter- 
rupt Details description for more information. 


Interrupt Priority 


The non-maskable interrupt request has the hig- 
hest priority and can interrupt any other interrupt 
routines at any time, nevertheless the other inter- 
rupts cannot interrupt each other. If more than one 
interrupt request is pending, they are processed by 
the ST638X Core according to their priority level: 
vector #1 has the higher priority while vector #4 
the lower. The priority of each interrupt source is 
hardware fixed. 

Interrupt Option Register 

The Interrupt Option Register (IOR register, loca- 
tion C8H) is used to enable/disable the individual 
interrupt sources and to select the operating mode 
of the external interrupt inputs. This register can be 
addressed in the Data Space as RAM location at 
the C8H address, nevertheless it is write-only reg- 
ister that can not be accessed with single-bit oper- 
ations. The operating modes of the external 


Figure 20. Interrupt Option Register 


lOR 
Interrupt Option Register 
(C8H Write Only) 


el 
DO = Unused 
D1 Unused 
D2 Unused 
D3 = Unused 


GEN = Global Enable Bit 
ES2 = Edge Selection Bit 


EL1 = Edge Level Selec- 
tion Bit 


Unused 


interrupt inputs associated to interrupt vectors #1 
and #2 are selected through bits 4 and 5 of the 
IOR register. 


D7. Not used. 


EL1. This is the Edge/Level selection bit of inter- 
rupt #1. When set to one, the interrupt is gener- 
ated on low level of the related signal; when 
cleared to zero, the interrupt is generated on fall- 
ing edge. The bit is cleared to zero after reset. 
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INTERRUPT (Continued) 


ES2. This is the edge selection bit on interrupt #2. 
This bit is used on the ST638X devices with on- 
chip OSD generator for VSYNC detection. 


GEN. This is the global enable bit. When set to one 
all interrupts are globally enabled; when this bit is 
cleared to zero all interrupts are disabled (including 
NMI). 


D3 - DO. These bits are not used. 


Interrupt Procedure 


The interrupt procedure is very similar to a call 
procedure; the user can consider the interrupt as 
an asynchronous call procedure. As this is an 
asynchronous event the user does not know about 
the context and the time at which it occurred. As 
a result the user should save all the data space 
registers which will be used inside the interrupt 
routines. There are separate sets of processor 
flags for normal, interrupt and non-maskable in- 
terrupt modes which are automatically switched 
and so these do not need to be saved. 


The following list summarizes the interrupt proce- 
dure (refer also to Figure 21. Interrupt Processing 
Flow Chart): 


- Interrupt detection 


- The flags C and Z of the main routine are ex- 
changed with the flags C and Z of the interrupt 
routine (resp. the NMI flags) 

- The value of the PC is stored in the first level of 
the stack - The normal interrupt lines are in- 
hibited (NMI still active) 

- The edge flip-flop is reset 

- The related interrupt vector is loaded in the PC. 

- User selected registers are saved inside the inter- 
rupt service routine (normally on a software 
stack) 

- The source of the interrupt is found by polling (if 
more than one source is associated to the same 
vector) 


- Interrupt servicing 
- Return from interrupt (RET) 


- Automatically the ST638X core switches back to 
the normal flags (resp the interrupt flags) and 
pops the previous PC value from the stack 


The interrupt routine begins usually by the identi- 
fication of the device that has generated the inter- 
rupt request. The user should save the registers 
which are used inside the interrupt routine (that 
holds relevant data) into a software stack. 

After the RETI instruction execution, the Core car- 
ries out the previous actions and the main routine 
can continue. 


ee ae &7 S&S:THo 


Figure 20. Interrupt Processing Flow-Chart 
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ST638X Interrupt Details 


IR Interrupt (#0). The IRIN/PC6 Interrupt is con- 
nected to the first interrupt #0 (NMI, OFFCH). If the 
IRINT interrupt is disabled at the Latch circuitry, 
then it will be high. The #0 interrupt input detects 
a high to low level. Note that once #0 has been 
latched, then the only way to remove the latched 
#0 signal is to service the interrupt. #0 can inter- 
rupt the other interrupts. A simple latch is pro- 
vided from the PC6(IRIN) pin in order to generate 
the IRINT signal. This latch can be triggered by 
either the positive or negative edge of IRIN signal. 
IRINTis inverted with respect to the latch. The latch 
can be read by software and reset by software. 


TIMER 2 Interrupt (#1). The TIMER 2 Interrupt is 
connected to the interrupt # 1 (OFF6H). The TIMER 2 
interrupt generates a low level (which is latched in 
the timer). For more information on the timer interrupt 
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INTERRUPT (Continued) 
to remove the latched signal is to service the 
interrupt. 


VSYNC Interrupt (#2). The VSYNC Interrupt is 
connected to the interrupt #2. When disabled the 
VSYNCINT signal is low. The VSYNCINT signal is 
inverted with respect to the signal applied to the 
VSYNCN pin. Bit 5 of the interrupt option register 
C8H is used to select the negative edge (B2=0) or 
the positive edge (B2=1); the edge will depend 
on the application. Note that once an edge has 
been latched, then the only way to remove the 
latched signal is to service the interrupt. Care must 
be taken not to generate spurious interrupts. This 
interrupt may be used for synchronize to the 
VSYNC signal in order to change characters in the 
OSD only when the screen is on vertical blanking 
(if desired). This method may also be used to blink 
characters. 


TIMER 1 Interrupt (#3). The TIMER 1 Interrupt is 
connected to the fourth interrupt #3 (OFF2H) which 
detects a high to low level (latched in the timer). For 
more information on the timer interrupt refer to the 
timer section. 


PWR Interrupt (#4). The PWR Interrupt is con- 
nected to the fifth interrupt #4 (OFFOH). If the 
PWRINTN is disabled at the PWR circuitry, then it 
will be high. The #4 interrupt input detects a low 
level. A simple latch is provided from the PC4 
(PWRIN)pin in order to generate the PWRINTN 
signal. This latch can be triggered by either the 
positive or negative edge of the PWRIN signal. 


Figure 22. Internal Reset Circuit 
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PWRINTN is inverted with respect to the latch. The 
latch can be reset by software. 


Notes Global disable does not reset edge sensitive 
interrupt flags. These edge sensitive interrupts 
become pending again when global disabling is 
released. Moreover, edge sensitive interrupts are 
stored in the related flags also when interrupts are 
globally disabled, unless each edge sensitive inter- 
rupt is also individually disabled before the inter- 
rupting event happens. Global disable is done by 
clearing the GEN bit of Interrupt option register, 
while any individual disable is done in the control 
register of the peripheral. The on-chip Timer periph- 
erals have an interrupt request flag bit (TMZ), this bit 
is set to one when the device wants to generate an 


RESET 


The ST638X devices can be reset in two ways: by 
the external reset input (RESET) tied low and by 
the hardware activated digital watchdog peripheral. 


RESET Input 


The external active low reset pin is used to reset the 
ST638X devices and provide an orderly software 
startup procedure. The activation of the Reset pin 
may occur at any time in the RUN or WAIT mode. 
Even short pulses at the reset pin will be accepted 
since the reset signal is latched internally and is only 
cleared after 2048 clocks at the oscillator pin. The 
clocks from the oscillator pin to the reset circuitry are 
buffered by a schmit trigger so that an oscillator in 
Start-up conditions will not give spurious clocks. When 
the reset pin is held low, the external quartz oscillator is 


ST6 
INTERNAL 
RESET 


COUNTER 
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RESET (Continued) 


Figure 23. Reset & Interrupt Processing 
Flow-chart 
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When the reset pin is held low, the external quartz 
oscillator is also disabled in order to reduce current 
consumption. The MCU is configured in the Reset 
mode as long as the signal of the RESET pin is low. 
The processing of the program is stopped and the 
standard Input/Output ports (port A, port B and port 
C) are in the input state. As soon as the level on the 
reset pin becomes high, the initialization sequence is 
executed. Refer to the MCU initialization sequence for 
additional information. 


Watchdog Reset 


The ST638X devices are provided with an on-chip 
hardware activated digital watchdog function in 
order to provide a graceful recovery from a soft- 
ware upset. If the watchdog register is not re- 
freshed and the end-of-count is reached, then the 
reset state will be latched into the MCU and an 
internal circuit pulls down the reset pin. This also 
resets the watchdog which subsequently turns off 
the pull-down and activates the pull-up device at 
the reset pin. This causes the positive transition at 
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Figure 24. Restart Initialization Program 
Flow-chart 
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the reset pin. The MCU will then exit the reset state 
after 2048 clocks on the oscillator pin. 


Application Notes 


An external resistor between Vpp and the reset pin 
is not required because an internal pull-up device 
is provided. The user may prefer to add an external 
pull-up resistor. 


An internal Power-on device does not guarantee 
that the MCU will exit the reset state when Vpp is 
above 4.5V and therefore the RESET pin should be 
externally controlled. 


MCU Initialization Sequence 


When a reset occurs the stack is reset to program 
counter, the PC is loaded with the address of the 
reset vector (located in the program ROM at ad- 
dresses FFEH & FFFH). A jump instruction to the 
beginning of the program has to be written into 
these locations.After a reset the interrupt mask is 
automatically activated so that the Core is in non- 
maskable interrupt mode to prevent false or ghost 
interrupts during the restart phase. Therefore the 
restart routine should be terminated by a RETI 
instruction to switch to normal mode and enable 
interrupts. lf no pending interrupt is present at the 
end of the reset routine, the ST638X will continue 
with the instruction after the RETI; otherwise the 
pending interrupt will be serviced. 
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RESET (Continued) 


RESET Low Power Mode 


When the reset pin is low, the quartz oscillator is 
Disabled allowing reduced current consumption. 
When the reset pin is raised the quartz oscillator 
is enabled and oscillations will start to build 
up.The internal reset circuitry will count 2048 
clocks on the oscillator pin before allowing the 
MCU to go out of the reset state;the clocks are 
after a schmtit trigger so that false or multiple 
counts are not possible. 


The stack space consists of six 12 bit registers that 
are used for stacking subroutine and interrupt return 
addresses plus the current program counter regis- 
ter. 


TEST MODE 


The test mode can be entered by connecting the 
TEST pin to an high logic level when reset is active; 
this action enables the factory test mode. The user 
is recommended to avoid this situation for normal 
operation. (TEST pin should be tied to ground). 


WAIT & STOP MODES 


The STOP and WAIT modes have been im- 
plemented in the ST638X Core in order to reduce 
the consumption of the device when the latter has 
no instruction to execute. These two modes are 
described in the following paragraphs. On ST638X 
as the hardware activated digital watchdog func- 
tion is present the STOP instruction is de-activated 
and any attempt to execute it will cause the auto- 
matic execution of a WAIT instruction. 


WAIT Mode 


The configuration of the MCU in the WAIT mode 
occurs as soon as the WAIT instruction is executed. 
The microcontroller can also be considered as 
being in a "software frozen" state where the Core 
stops processing the instructions of the routine, the 
contents of the RAM locations and peripheral regis- 
ters are saved as long as the power supply voltage 
is higher than the RAM retention voltage but where 
the peripherals are still working. 

The WAIT mode is used when the user wants to 
reduce the consumption of the MCU when it is in 
idle, while not loosing count of time or monitoring 
of external events. The oscillator is not stopped in 
order to provide clock signal to the peripherals. The 
timers counting may be enabled (writing the PSI bit 
in TSCR register) and the timer interrupt may be also 
enabled before entering the WAIT mode; this allows 
the WAIT mode to be left when timer interrupt oc- 
curs. If the exit from the WAIT mode is performed 
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with a general RESET (either from the activation of 
the external pin or by watchdog reset) the MCU 
will enter a normal reset procedure as described 
in the RESET chapter. If an interrupt is generated 
during WAIT mode the MCU behaviour depends 
on the state of the ST638X Core before the initial- 
ization of the WAIT sequence, but also of the kind 
of the interrupt request that is generated. This case 
will be described in the following paragraphs. In 
any case, the ST638X Core does not generate any 
delay after the occurrence of the interrupt because 
the oscillator clock is still available. 


STOP Mode 


On ST638X the hardware watchdog is present and 
the STOP instruction has been de-activated. Any 
attempt to execute a STOP will cause the automat- 
ic execution of a WAIT instruction. 


Exit from WAIT Mode 


The following paragraphs describe the output pro- 
cedure of the ST638X Core from WAIT mode when 
an interrupt occurs. It must be noted that the 
restart sequence depends on the original state of 
the MCU (normal, interrupt or non-maskable inter- 
rupt mode) before the start of the WAIT sequence, 
but also of the type of the interrupt request that is 
generated. 


Normal Mode. If the ST638X Core was in the main 
routine when the WAIT instruction has been executed, 
the ST638X Core outputs from the wait mode as soon 
as any interrupt occurs; the related interrupt routine is 
executed and atthe end of theinterrupt service routine 
the instruction that follows the WAIT instruction is 
executed if no other interrupts are pending. 


Non-maskable Interrupt Mode. If the WAIT in- 
struction has been executed during the execution 
of the non-maskable interrupt routine, the ST638X 
Core outputs from the wait mode as soon as any 
interrupt occurs: the instruction that follows the 
WAIT instruction is executed and the ST638X Core 
is still in the non-maskable interrupt mode even if 
an other interrupt has been generated. 


Normal Interrupt Mode. If the ST638X Core was 
in the interrupt mode before the initialization of the 
WAIT sequence, it outputs from the wait mode as 
soon as any interrupt occurs. Nevertheless, two 
cases have to be considered: 


— If the interrupt is a normal interrupt, the interrupt 
routine in which the WAIT was entered will be 
completed with the execution of the instruction 
that follows the WAIT and the ST638X Core is 
still in the interrupt mode. At the end of this 
routine pending interrupts will be serviced in 
accordance to their priority. 


— If the interrupt is a non-maskable interrupt, the 
non-maskable routine is processed at first. 
Then, the routine in which the WAIT was entered 
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tered will be completed with the execution of the 
instruction that follows the WAIT and the ST638X 
Core is still in the normal interrupt mode. 


Notes : 

lf all the interrupt sources are disabled, the restart 
of the MCU can only be done by a Reset activation. 
The Wait instruction is not executed if an enabled 
interrupt request is pending. In the ST638X the 
hardware activated digital watchdog function is 
present. As the watchdog is always activated the 
STOP instruction is de-activated and any attempt 
to execute the STOP instruction will cause an 
execution of a WAIT instruction. 


ON-CHIP CLOCK OSCILLATOR 


The internal oscillator circuit is designed to require 
a minimum of external components. A crystal 
quartz, a ceramic resonator, or an external signal 
(provided to the OSCIN pin) may be used to gener- 
ate a system clock with various stability/cost tra- 
deoffs. The typical clock frequency is 8MHz. 
Please note that different frequencies will affect 
the operation of those peripherals (D/As, SPI, 62.5 
KHz OUT) whose reference frequencies are 
derived from the system clock. 


The different clock generator options connection 
methods are shown in Figure 25, crystal specifica- 
tions and suggested PC board layouts are given in 
Figure 26 and Figure 27. One machine cycle takes 
13 oscillator pulses; 12 clock pulses are needed to 
increment the PC while and additional 13th pulse is 
needed to stabilize the internal latches during mem- 
ory addressing. This means that with a clock fre- 
quency of 8MHz the machine cycle is 1.625ySec. 


The crystal oscillator start-up time is a function of 
many variables: crystal parameters (especially Rs), 
oscillator load capacitance (CL), IC parameters, am- 
bient temperature, and supply voltage.It must be 


Table 7. Instructions Timing with 8MHz Clock 


Execution 
Instruction Type Time 


Branch if set/reset 5 Cycles 
Branch & Subroutine Branch 4 Cycles 


Bit Manipulation 


4 Cycles 


Load Instruction 4 Cycles 


Arithmetic & Logic 4 Cycles 


Conditional Branch 2 Cycles 


Program Control 2 Cycles 


Figure 25. Clock Generator Options 


EXTERNAL CLOCK 


ST6XXX 


VAQ00015 


CRYSTAL CLOCK 


ST6XXX 


VAQ0016 


Figure 26. Crystal Parameters 
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ON-CHIP CLOCK OSCILLATOR (Continued) INPUT/OUTPUT PORTS 


Figure 27. PC Board Layouts Examples The ST638X microcontrollers use three standard 
I/O ports (A,B,C) with up to eight pins on each port; 
refer to the device pin configurations to see which 
pins are available. 


Each line can be individually programmed either 
in the input mode or the output mode as follows 
by software. 


- Output 
YY yy - Input with on-chip pull-up resistor (selected by 
AWA software) 
ie - Input without on-chip pull-up resistor (selected 
OSCOUT by software) 
CLVLLKESZLIA! OSCIN . . — 
CRYSTAL MCU Note: pins with 12V open-drain capability do not 
have pull-up resistors. 
vAg0102 In output mode the following hardware configura- 


tions are available: 

- Open-drain output 12V (PA4-PA7, PC4-PC7) 
- Open-drain output 5V (PCO-PC3) 

- Push-pull output (PAO-PA3, PBO-PB6) 


The lines are organized in three ports (port A,B,C). 
The ports occupie 6 registers in the data space. 
Each bit of these registers is associated with a 
Yip) crvsTaL particular line (for instance, the bits 0 of the Port A 
Data and Direction registers are associated with 
the PAO line of Port A). 


There are three Data registers (DRA, DRB, DRC), 
wy | wai, that are used to read the voltage level values of the 
lines programmed in the input mode, or to write 
the logic value of the signal to be output on the 
ee lines configured in the output mode. The port Data 
Registers can be read to get the effective logic 
levels of the pins, but they can be also written by 
the user software, in conjunction with the related 
Data Direction Register, to select the different 
input mode options. Single-bit operations on I/O 
registers (bit set/reset instructions) are possible 
Figure 28. OSCIN, OSCOUT Configuration but care is necessary because reading in input 
Diagram mode is done from I/O pins and therefore they 
might be influenced by the external load, while 
writing will directly affect the Port data register 
OSCIN, OSCOUT (QUARTZ PINS) Causing an undesired changes of the input con- 
figuration. The three Data Direction registers 
(DDRA, DDRB,DDRB) allow the selection of the 
direction of each pin (input or output). 


All the I/O registers can be read or written as any 
other RAM location of the data space, so no extra 
RAM cell is needed for port data storing and man- 
ipulation. During the initialization of the MCU, all 
eseour the I/O registers are cleared and the input mode 
with pull-up is selected on all the pins thus avoid- 
ing pin conflicts (with the exception of PC2 that is 
set in output mode and is set high ie. high im- 
pedence). 


Cie 
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INPUT/OUTPUT PORTS (Continued) 


Details of I/O Ports 


When programmed as an input a pull-up resistor 
(if available) can be switched active under pro- 
gram control. When programmed as an output the 
I/O port will operate either in the push-pull mode 
or the open-drain mode according to the hardware 
fixed configuration as specified below. 


Port A. PAO-PA3 are available as push-pull when 
outputs. PA4-PA7 are available as open-drain (no 
push-pull programmability) capable of withstand- 
ing 12V (no resistive pull-up in input mode). PA6- 
PA7 has been specially designed for higher driving 
capability and are able to sink 25mA with a maxi- 
mum VOL of 1V. 


Port B. All lines are configured as push-pull when 
outputs. 


Port C. PCO-PC3 are available as open-drain ca- 

pable of withstanding a maximum Vpp+ 0.3V. 

PC4-PC7 are available as open-drain capable of 

withstanding 12V (no resistive pull-up in input 

mode). Some lines are also used as I/O buffers for 

signals coming from the on-chip SPI. 

In this case the final signal on the output pin is 

equivalent to a wired AND with the programmed 

data output. 

If the user needs to use the serial peripheral, the 

I/O line should be set in output mode while the 

open-drain configuration is hardware fixed; the 

corresponding data bit must set to one. If the 

latched interrupt functions are used (IRIN, PWRIN) 

then the corresponding pins should be set to input 

mode. 

On ST638X the I/O pins with double or special 

functions are: 

- PCO/SCL (connected to the SPI clock signal) 

- PC1/SDA (connected to the SPI data signal) 

- PC3/SEN (connected to the SPI enable signal) 

- PC4/PWRIN (connected to the PWRIN interrupt 
latch) 

- PC6/IRIN (connected to the IRIN interrupt latch) 


All the Port A,B and C 1/O lines have Schmitt-trigger 
input configuration with a typical hysteresis of 1V. 


1/O Pin Programming 


Each pin can be individually programmed as input 
or output with different input and output configu- 
rations. 


This is achieved by writing to the relevant bit in the 
data (DR) and data direction register (DDR). 
Table 8 shows all the port configurations that can 
be selected by the user software. 
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Table 8. I/O Port Options Selection 


Note: X. Means don't care 


Figure 29. I/O Port Data Registers 


DDRPA, DRPB, DRPC 
Port A, B, C Data Registers 
(COH PA, C1H PB, C2H PC 


eee 
PA7-PAO = Data Bits 
PB7-PBO = Data Bits 
PC7-PCO = Data Bits 


PA7-PAO. These are the I/O port A data bits. Reset 
at power-on. 
PB7-PBO. These are the I/O port B data bits. Reset 
at power-on. 


Figure 30. I/O Port Data Direction Registers 


DDRPA, DDRPB, DDRPC 
Port A, B, C Data Register 
(C4H PA, C5H PB, C6H PC 


lala lolalofe 


PA7-PAO = Data Direction 
PB7-PBO = Data Direc- 


roe = Data Direction 
tS 
"0" defines bit as input 


PC7-PCO. Set to 04H at power-on. Bit 2 (PC2 pin) 
is set to one (open drain therefore high im- 
pedence). 

PA7-PAO. These are the I/O port A data direction 
bits. When a bit is cleared to zero the related I/O 
line is in input mode, if bit is set to one the related 
I/O line is in output mode. Reset at power-on. 


INPUT/OUTPUT PORTS (Continued) 


PB7-PBO. These are the I/O port B data direction 
bits. When a bit is cleared to zero the related 1/O 
line is in input mode, if bit is set to one the related 
I/O line is in output mode. Reset at power-on. 


PC7-PCO. These are the I/O port C data direction 
bits. When a bit is cleared to zero the related I/O 
line is in input mode, if bit is set to one the related 
I/O line is in output mode. Set to 04H at power-on. 
Bit 2 (PC2 pin) is set to one (output mode se- 
lected). 


Input/Output Configurations 


The following schematics show the |/O lines hard- 
ware configuration for the different options. Figure 
31 shows the I/O configuration for an I/O pin with 
open-drain 12V capability (standard drive and 
high drive). Figure 31 shows the I/O configuration 
for an 1/O pin with push-pull and with open drain 
5V capability. 

Notes : 

The WAIT instruction allows the ST638X to be used 
in situations where low power consumption is 
needed. This can only be achieved however if the 
I/O pins either are programmed as inputs with well 
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defined logic levels or have no power consuming 
resistive loads in output mode. As the same die is 
used for the different ST638X versions the unavail- 
able I/O lines of ST638X should be programmed 
in output mode. 


Figure 32. I/O Configuration Diagram 
(Open Drain 12V) 


|/O HIGH DRIVE, OPEN DRAIN 12V 


1/0 (30mA, 1V) 


VA00342 


Figure 31. I/O Configuration Diagram (Open Drain 5V, Push-pull) 


PUSH-PULL OUTPUT 


o 1/0 (PUSH-PULL) 


OPEN-—DRAIN OUTPUT 


0 1/0 (OPEN-DRAIN, 5V) 


* In Input mode only, SW programmable ~200kN) 
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TIMERS 


The ST638X devices offer two on-chip Timer periph- 
erals consisting of an 8-bit counter with a 7-bit pro- 
grammable prescaler, thus giving a maximum count 
of 2'5, and a control logic that allows configuring the 
peripheral in three operating modes. Figure 33 shows 
the timer block diagram. This timers do not have the 
external TIMER pin available for the user. The con- 
tent of the 8-bit counter can be read/written in the 
Timer/Counter register TCR that can be addressed 
in the data space as RAM location at the D3H (Timer 
1) and DBH (Timer 2) addresses. The state of the 
7-bit prescaler can be read in the PSC register at 
the D2H (Timer 1) and DAH (Timer 2) addresses. The 
control logic device can be managed thanks to the 
TSCR register D4H (Timer 1) and DCH (Timer 2) 
addresses as it is described in the following para- 
graphs. 

The following description applies to both Timer 1 
and Timer 2. The 8-bit counter is decrement by the 
output (rising edge) coming from the 7-bit prescaler 
and can be loaded and read under program control. 
When it decrements to zero then the TMZ (timer 
zero) bit inthe TSCR is set to one. If the ETI (enable 
timer interrupt) bit in the TSCR is also set to one an 


Figure 33. Timer Peripheral Block Diagram 


OSCILLATOR 
CLOCK 
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interrupt request, associated to interrupt vector #3 
(for Timer 1) and #1 for Timer 2, is generated. The 
interrupt of the timer can be used to exit the MCU 
from the WAIT mode. 


The prescaler decrements on rising edge. The 
prescaler input can be the oscillator frequency 
divided by 12 or an external clock at TIMER pin (this 
is not available in ST638X). 

Depending on the division factor programmed by 
PS2/PS1/PSO (see table 9) bits in the TSCR, the 
clock input of the timer/counter register is multi- 
plexed to different sources. 

On division factor 1, the clock input of the prescaler is 
also that of timer/counter; on factor 2, bit 0 of prescaler 
register is connected to the clock input of TOR. 


This bit changes its state with the half frequency of 
prescaler clock input. On factor 4, bit 1 of PSC is 
connected to clock input of TCR, and so on. On 
division factor 128, the MSB bit 6 of PSC is con- 
nected to clock input of TCR. The prescaler in- 
itialize bit (PSI) in the TSCR register must be set to 
one to allow the prescaler (and hence the counter) 
to start. If it is cleared to zero then all of the 
prescaler bits are set to one and the counter is 
inhibited from counting. 


DATA BUS 8 
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TIMERS (Continued) 


Figure 34. Timer Working Principle 


The prescaler can be given any value between 0 
and 7FH by writing to the related register address, 
if bit PSI in the TSCR register is set to one. The tap 
of the prescaler is selected using the PS2/PS1/PSO 
bits in the control register. Figure 34 shows the timer 
working principle. 


Timer Operating Modes 


As on ST638X devices the external TIMER pin is 
not available the only allowed operating mode is the 
output mode that have to be selected by setting to 
1 bit 4 and by clearing to 0 bit 5 in the TSCR1 
register. This procedure will enable both Timer 1 
and Timer 2. Any other combination written into 
these two bits will disable any Timer 1 and Timer 2 
operation. 


Output Mode (TSCR1 D4 =1, TSCR1 D5 = 0). On 
this mode the timer prescaler is clocked by the 
prescaler clock input (OSC/12). The user can select 
the desired prescaler division ratio through the 
PS2/PS1/PS0 bits. When TCR count reaches 0, it 
sets the TMZ bit in the TSCR. 


The TMZ bit can be tested under program control 
to perform a timer function whenever it goes high. 
Bit D4 and D5 on TSCR2 (Timer 2) register are not 
implemented. 
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VA00186 


Timer Interrupt 


When the counter register decrements to zero and 
the software controlled ETI (enable timer interrupt) 
bit is set to one then an interrupt request associated 
to interrupt vector #3 (for Timer 1) and to interrupt 
vector #1 (for Timer 2) is generated. When the 
counter decrements to zero also the TMZ bit in the 
TSCR register is set to one. 


Notes : 

TMZ is set when the counter reaches OOH ; how- 
ever, it may be set By writing 00H in the TCR 
register or setting the bit 7 of the TSCR register. 
TMZ bit must be cleared by user software when 
servicing the timer interrupt to avoid undesired 
interrupts when leaving the interrupt service rou- 
tine. After reset, the 8-bit counter register is loaded 
to FFH while the 7-bit prescaler is loaded to 7FH 
, and the TSCR register is cleared which means 
that timer is stopped (PSI=0) and timer interrupt 
disabled. 


A write to the TCR register will predominate over 
the 8-bit counter decrement to OOH function, i.e. if 
a write and a TCR register decrement to OOH occur 
simultaneously, the write will take precedence, and 
the TMZ bit is not set until the 8-bit counter reaches 
OOH again. The values of the TCR and the PSC 
registers can be read accurately at any time. 
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TIMERS (Continued) The TSCR1 and TSCR2 registers are cleared on 
reset. The correct D4-D5 combination must be 
written in TSCR1 by user’s software to enable the 


aIMErHegstels operation of Timer 1 and Timer 2. 


Figure 35. Timer Status Control Registers 


Table 9. Prescaler Division Factors 


saw 


TSCR 


Timer 1 & 2 Status Control Registers 
(D4H Timer 1, DCH Timer 2, Read/Write) 


PEEPEEEE 

PSO = Prescaler Mux Select 
PS1 = Prescaler Mux Select 
PS2 = Prescaler Mux Select 
PSI = Prescaler Initialize Bit 
D4 = Timers Enable Bit 

D5 = Timers Enable Bit 

ETI = Enable Timer Interrupt 
TMZ = Timer Zero Bit 


TMZ. Low-to-high transition indicates that the timer ; ; ; 
count register has decrement to zero. This bitmust Figure 36. Timer Counter Registers 
be cleared by user software before to start with a 


new count. TCR 
, , ‘ i Timer Counter 1 & 2 Register 
ETI. This bit, when set, enables the timer interrupt (D3H Timer 1, DBH Timer 2, Read/Write) 


(vector #3 for Timer 1, vector #1 for Timer 2) request. 
If ETI=0 the timer interrupt is disabled. If ETl= 1 and 07 ps| 08] 08 | 03 02 01 | 0 


TMZ= 1 an interrupt request is generated. 


D5. This is the timers enable bit D5. It must be | 
. i D7-DO = Counter Bits 


cleared to 0 together with a set to 1 of bit D4 to 
enable both Timer 1 and Timer 2 functions. It is not 
implemented on TSCR2 register. Any other combi- 
nation of TSCR1 D4 and D5 bits will disable any 
operation of both Timer 1 and Timer 2. 


D4. This is the timers enable bit D4. It must be set 
to 1 together with a clear to 0 of bit D5 to enable — 

both Timer 1 and Timer 2 functions. It is not im- sive Besssece jo Resineie 
plemented on TSCR2 register. Any other combina- (D2H Timer 1, DAH Timer 2, Read/Write) 


tion of TSCR1 D4 and D5 bits will disable any 

operation of both Timer 1 and Timer 2. 07] 08] 05] 08 | 08 2] or | oo 
PSI. Used to initialize the prescaler and inhibit its 
counting while PSI = 0 the prescaler is set to 7FH 

and the counter is inhibited. When PSI = 1 the perce hata 
prescaler is enabled to count downwards. As long as 
PSl= 0 both counter and prescaler are not running. Always Read as "0" 


PS2-PS0. These bits select the division ratio of the 
prescaler register. (See table 9) 


Figure 37. Prescaler Registers 
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HARDWARE ACTIVATED DIGITAL WATCHDOG Figure 39. Hardware Activated Watchdog 
FUNCTION Working Principle 


The hardware activated digital watchdog function 
consists of a down counter that is automatically 
initialized after reset so that this function does not 
need to be activated by the user program. As the 
watchdog function is always activated this down 
counter can’t be used as a timer. The watchdog is 
using one data space register (HWDR location 
D8H). The watchdog register is set to FEH on reset 
and immediately starts to count down, requiring no 
software start. Similarly the hardware activated 
watchdog can not be stopped or delayed by soft- 
ware. 


The watchdog time can be programmed using the 
6 MSbits in the watchdog register, this gives the 
possibility to generate a reset in a time between 
3072 to 196608 oscillator cycles in 64 possible 
steps. (With a clock frequency of 8MHz this means 
from 384us to 24.576ms). The reset is prevented if 
the register is reloaded with the desired value 
before bits 2-7 decrement from all zeros to all 
ones. 


The presence of the hardware watchdog deacti- 
vates the STOP instruction and a WAIT instruction 
is automatically executed instead of a STOP. Bit 1 
of the watchdog register (set to one at reset) can 
be used to generate a software reset if cleared to 


zero). Figure 38 shows the watchdog block diag- 


ram while Figure 39 shows its working principle. 


WATCHDOG CONTROL REGISTER 


pene 


VA00190 


Figure 38. Hardware Activated Watchdog Block Diagram 


OSCILLATOR 
CLOCK 


DATA BUS 
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HARDWARE ACTIVATED DIGITAL WATCHDOG 
FUNCTION (Continued) 


Figure 40. Watchdog Register 


HWDR 
Hardware Activated Watchdog Register 
(D8H Read/Write) 


C= Watchdog Activation Bit 
SR= Software Reset Bit 


T1-T6 = Counter Bits 


T1-T6. These are the watchdog counter bits. It 
should be noted that D7 (T1) is the LSB of the 
counter and D2 (T6) is the MSB of the counter, 
these bits are in the opposite order to normal. 


SR. This bit is set to one during the reset phase 
and will generate a software reset if cleared to zero. 


C. This is the watchdog activation bit that is hard- 
ware set to one; the user can’t change the value of 
this bit (the watchdog is always active). 


The register reset value is FEH (Bit 1-7 set to one, 
Bit O cleared). 


SERIAL PERIPHERAL INTERFACE 


The ST638X Serial Peripheral Interface macrocell 
(SPI) has been designed to be cost effective and 
flexible in interfacing the various peripherals in TV 
applications. 


It maintains the software flexibility but adds hard- 
ware configurations suitable to drive devices which 
require a fast exchange of data. The three pins 
dedicated for serial data transfer (single master 
only) can operate in the following ways: 


- as Standard I/O lines (software configuration) 
-as S-BUS or as I*CBUS (two pins) 
- as standard (shift register) SPI 


When using the hardware SPI, a fixed clock rate of 
62.5kHz is provided. 


It has to be noted that the first bit that is output on 
the data line by the 8-bit shift register is the MSB. 


SPI Data/Control Registers 


For I/O details on SCL (Serial Clock), SDA (Serial 
Data) and SEN (Serial Enable) please refer to I/O 
Ports description with reference to the following 
registers: 
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Port C data register, Address C2H (Read/Write). 

- BIT DO "SCL" 

- BIT D1 "SDA" 

- BIT D3 "SEN" 

Port C data direction register, Address C6H 
(Read/Write). 


Figure 41. SPI Serial Data Register 


SSDR 
SPI Serial Data Register 
(CCH Read/Write) 


[0706] 05] 04] pa} 2] o1 | oo 
a D7-D0O = Data Bits 


D7-DO. These are the SPI data bits. They can be 
neither read nor written when SPI is operating 
(BUSY bit set). They are undefined after reset. 


Figure 42. SPI Control Register 1 


SCR1 
SPI Control Register 1 
(EBH Read/Write) 


S-BUS/I’ C BUS Selection 


STD/SPI Enable 
STP = Stop Bit 2 
STR = Start Bit 3 


Unused 


D7-D4. These bits are not used. 


STR. This is Start bit for *>CBUS/S-BUS. This bit is 
meaningless when STD/SPI enable bit is cleared to 
zero. If this bit is set to one STD/SPI bit is also set to 
"1" and SPI Start generation, before beginning of 
transmission, is enabled. Set to zero after reset. 


STP. This is Stop bit for 7>CBUS/S-BUS. This bit is 
meaningless when STD/SPI enable bit is cleared 
to zero. If this bit is set to one STD/SPI bit is also 
set to "i" and SPI Stop condition generation is 
enabled. STP bit must be reset when standard 
protocol is used (this is also the default reset con- 
ditions). Set to zero after reset. 


STD, SPI Enable. This bit, in conjunction with 


S-BUS/I°CBUS bit, allows the SPI disable and will 
select between I°CBUS/S-BUS and Standard 
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SERIAL PERIPHERAL INTERFACE (Continued) 


shift register protocols. If this bit is set to one, it 
selects both ICCBUS and S-BUS protocols; final 
selection between them is made by S- 
BUS/I?CBUS bit. If this bit is cleared to zero when 
S-BUS/I@CBUS is set to "1" the Standard shift 
register protocol is selected. If this bit is cleared 
to "0" when S-BUS/I?CBUS is cleared to 0 the SPI 
is disabled. Set to zero after reset. 


S-BUS/I?CBUS Selection. This bit, in conjunction 
with STD/SPI bit, allows the SPI disable and will 
select between I°CBUS and S-BUS protocols. If 
this bit is cleared to "0" when STD bit is also "0", the 
SPI interface is disabled. If this bit is cleared to zero 
when STD bit is set to'"1", the I>CBUS protocol will 
be selected. If this bit is set to one when STD bit is 
set to "1", the S-BUS protocol will be selected. 
Cleared to zero after reset. 


Table 10. SPI Modes Selection 


DQ D1 
S-BUS/I°7CBUS STD/SPI SPI Function 


ee 

[ee 
Register 

Poot lt Pus 


Figure 43. SPI Control Register 2 


SCR2 
SPI Control Register 2 
(ECH Read/Write) 


BSY = Busy Bit 0 


ACN = AcKnowledge Bit 


VRYIS = Verify/Sync Enable 
TX/RX = Enable Bit 


Unused 


D7-D4. These bits are not used. 


TX/RX. Write Only. When this bit is set, current byte 
operation is a transmission. When itis reset, current 
operation is a reception. Set to zero after reset. 

VRY/S.Read Only/Write Only. This bit has two dif- 
ferent functions in relation to read or write oper- 
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ation. Reading Operation: when STD and/or TRX 
bits are cleared to 0, this bit is meaningless. When 
bits STD and TX are set to 1, this bit is set each 
time BSY bit is set. This bit is reset during byte 
operation if real data on SDA line are different from 
the ones output from the shift register. Set to zero 
after reset. Writing Operation : it enables (if set to 
one) or disables (if cleared to zero) the interrupt 
coming from VSYNC pin. Undefined after reset. 
Refer to OSD description for additional information. 


ACN.Read Only. If STD bit (D1 of SCR1 register) 
is cleared to zero this bit is meaningless. When STD 
is set to one, this bit is set to one if no Acknowledge 
has been received. In this case it is automatically 
reset when BSY is set again. Set to zero after reset. 


BSY. Read/Set Only. This is the busy bit zero. When 
a one is loaded into this bit the SPI interface start 
the transmission of the data byte loaded into SSDR 
data register or receiving and building the receive 
data into the SSDR data register. This is done in 
accordance with protocol, direction and start/stop 
condition(s). This bit is automatically cleared at the 
end of the current byte operation. Cleared to zero 
after reset. 


Note : 

The SPI shift register is also the data transmission 
register and the data received register; this new 
feature is made possible by using the serial struc- 
ture of the ST638X and thus reducing size and 
complexity. 


During transmission or reception of data, all access 
to serial data register is therefore disabled. The 
reception or transmission of data is started by 
setting the BUSY bit to "1"; this will be automatically 
reset at the end of the operation. After reset, the 
busy bit is cleared to "0", and the hardware SPI 
disabled by clearing bit 0 and bit 1 of SPI control 
register 1 to "0". The outputs from the harware SPI 
are "ANDed" to the standard I/O software controlled 
outputs. If the hardware SPI is in operation then 
Port C ouputs related to the SPI should be set high 
or the pins should pin configured as inpus using the 
data direction register. When the SPI is configured 
as the S-BUS, the three pins PCO, PC1 and PC3 
become the pins SCL, SDA and SEN respectively. 
When configured as the I?CBUS the pins PCO and 
PC1 are configured as the pins SCL and SDA; PC3 
is not driven and can be used as general purpose 
I/O pin. In the case of the STDSPI the pins PCO and 
PC1 become the signals CLOCK and DATA, PC3 
is not driven and can be used as general purpose 
I/O pin. The VERIFY bit is available when the SPI 
is configured as either S-BUS or I°CBUS. At the 
start of a byte transmission, the verify bit is set to 
one. If at any time during the transmission of the 
following eight bits, the data on the SDA line does 
not match the data forced by the SPI (while SCL is 
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SERIAL PERIPHERAL INTERFACE (Continued) 


high), then the VERIFY bit is reset. The verify is 
available only during transmission for the S-BUS 
and I°CBUS; for other protocol it is not definfited. 
The SDA and SCL signal entering the SPI are 
buffered in order to remove any minor glitches. 
When STD bit is set to one (S-BUS or I?CBUS 
selected), and TRX bit is reset (receiving data), and 
STOP bit is set (last byte of current communica- 
tion), the SPI interface does not generate the Ac- 
knowledge, according to S-BUS/I?CBUS 
specifications. PCO-SCL, PC1-SDA and PC3-SEN 
lines are standard drive I/O port pins with open- 
drain output configuration (maximum voltage that 
can be applied to these pins is Vpp+ 0.3V). 


S-BUS/I7CBUS Protocol Information 


The S-BUS is a three-wire bidirectional data-bus 
with functional features similar to the I@CBUS. In 
fact the S-BUS includes decoding of Start/Stop 
conditions and the arbitration procedure in case of 
multimaster system configuration (the ST638X SPI 
allows a single-master only operation). The SDA 
line, in the I¢CBUS represents the AND combina- 
tion of SDA and SEN lines in the S-BUS. If the SDA 
and the SEN lines are short-circuit connected, they 
appear as the SDA line of the I°CBUS. The 
Start/Stop conditions are detected (by the external 
peripherals suited to work with S-BUS/I°CBUS) in the 
following way: 


- On S-BUS by a transition of the SEN line (1 to 0 
Start, 0 to 1 Stop) while the SCL line is at high level. 


- On I?CBUS by a transition of the SDA line (10 
Start, 01Stop) while the SCL line is at high level. 


Start and Stop condition are always generated by the 
master (ST638X SPI can only work as single master). 
The bus is busy after the start condition and can be 
considered again free only when a certain time delay 
is left after the stop condition. In the S-BUS configu- 
ration the SDA line is only allowed to change during 
the time SCL line is low. After the start information the 
SEN line returns to high level and remains un- 
changed for all the data transmission time. When the 
transmission is completed the SDA line is set to high 
level and, at the same time, the SEN line returns to 
the low level in order to supply the stop information 
with a low to high transition, while the SCL line is at 
high level. On the S-BUS, as on the I7CBUS, each 
eight bit information (byte) is followed by one acknow- 
ledged bit which is a high level put on the SDA line 
by the transmitter. A peripheral that acknowledges 
has to pull down the SDA line during the acknowledge 
clock pulse. An addressed receiver has to generate 
an acknowledge after the reception of each byte; 
otherwise the SDA line remains at the high level 
during the ninth clock pulse time. In this case the 
master transmitter can generate the Stop condition, 
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via the SEN (or SDA in I?CBUS) line, in order to 
abort the transfer. 


Start/Stop Acknowledge. The timing specs of the 
S-BUS protocol require that data on the SDA (only 
on this line for I?CBUS) and SEN lines be stable 
during the "high" time of SCL. Two exceptions to this 
rule are foreseen and they are used to signal the 
start and stop condition of data transfer. 


- On S-BUS by a transition of the SEN line (10 Start, 
01 Stop) while the SCL line is at high level. 


- On I*CBUS by a transition of the SDA line (10 
Start, 01 Stop) while the SCL line is at high level. 


Data are transmitted in 8-bit groups; after each 
group, a ninth bit is interposed, with the purpose of 
acknowledging the transmitting sequence (the 
transmit device place a"1" on the bus, the acknow- 
ledging receiver a "0"). 


Interface Protocol. This paragraph deals with the 
description of data protocol structure. The interface 
protocol includes: 


- Astart condition 


-A "slave chip address" byte, transmitted by the 
master, containing two different information: 


a. the code identifying the device the master wants 
to address (this information is present in the first 
seven bits) 


b. the direction of transmission on the bus (this 
information is given in the 8th bit of the byte); "0" 
means "Write", that is from the master to the 
slave, while "1" means "Read". The addressed 
slave must always acknowledge. 


The sequence from, now on, is different according 

to the value of R/W bit. 

1. RW = "0" (Write) 

In all the following bytes the master acts as trans- 

mitter; the sequence follows with: 

a. an optional data byte to address (if needed) the 
slave location to be written (it can be a word 
address ina memory or a register address, etc.). 


b. a "data" byte which will be written at the address 
given in the previous byte. 


c. further data bytes. 
d. a STOP condition 


A data transfer is always terminated by a stop 
condition generated from the master. The ST638X 
peripheral must finish with a stop condition before 
another start is given. Figure 44 shows an example 
of write operation. 


2. R/W = "1" (Read) 
In this case the slave acts as transmitter and, there- 


fore, the transmission direction is changed. In read 
mode two different conditions can be considered: 
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SERIAL PERIPHERAL INTERFACE (Continuedq) b. The master reads a specified register or location 
of the slave. In this case the first sent byte will 


a. The master reads slave immediately after first contain the slave address with write condition 
byte. In this case after the slave address sent enabled, then the second byte will specify the 
from the master with read condition enabled the address of the register to be read. At this moment 
master transmitter becomes master receiver and a new start is given together with the slave 
the slave receiver becomes slave transmitter. address in read mode and the procedure will 


proceed as described in previous point "a". 


Figure 44. Master Transmit to Slave Receiver (Write Mode) 


ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE 
FROM SLAVE FROM SLAVE FROM SLAVE 


| | se | 


SLAVE ADDRESS 0 WORD ADDRESS DATA ALP 


R/W 


Figure 45. Master Reads Slave Immediately After First Byte (read Mode) 


ACKNOWLEDGE ACKNOWLEDGE NO ACKNOWLEDGE 
FROM SLAVE FROM MASTER FROM MASTER 


| MSB | MSB | 
SLAVE ADDRESS DATA DATA ales 


n BYTES 


Figure 46. Master Reads After Setting Slave Register Address (Write Address, Read Data) 


ACKNOWLEDGE ACKNOWLEDGE 
FROM SLAVE FROM SLAVE 


SLAVE ADDRESS Fos fs X WORD ADDRESS Pa] P | 


RW STOP 


ACKNOWLEDGE ACKNOWLEDGE NO ACKNOWLEDGE 
FROM SLAVE FROM MASTER FROM MASTER 


| MSB | MSB 


SLAVE ADDRESS DATA 


START R/W 
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SERIAL PERIPHERAL INTERFACE (Continued) 


S-BUS/I?CBUS Timing Diagrams 


The clock of the S-BUS/I°CBUS of the ST638X SPI 
(single master only) has a fixed bus clock frequency 


Figure 47. S-BUS Timing Diagrams 


SEN (TRANSMIT) 


SDA (TRANSMIT) 


SEN (RECEIVE) 


SDA (RECEIVE) 


SEN (START) 


SDA (START) 


SEN (STOP) 


SDA (STOP) 


of 62.5KHz. All the devices connected to the bus 
must be able to follow transfers with frequencies up 
to 62.5KHz, either by being able to transmit or 
receive at that speed or by applying the clock 
synchronization procedure which will force the 
master into a wait state and stretch low periods. 


SDA pulled low by receiver 
if acknowledged. 


ATS A TT TE SL 


AAR 


SDA pulled low by SPI Peripheral. 


AAN 


SDA pulled low by receiver 
if acknowledged. 


AAN 


SDA pulled low by receiver if acknowledge. If in receive then there 


will be no ACK. by the SPI. 
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SERIAL PERIPHERAL INTERFACE (Continued) 


Figure 48. I?C BUS Timing Diagrams 


SDA (TRANSMIT) 


AAN 


SDA pulled low by receiver 
if acknowledged. 


SDA (RECEIVE) 


AAR 


SDA pulled low by SPI Peripheral. 


SDA (START) 


AAN 


SDA pulled low by receiver 
if acknowledged. 


SDA (STOP) 


SDA pulled low by receiver if acknowledge. If in receive then there 
will be no ACK. by the SPI. 


VA00455 


Note: The third pin, SEN, should be high; it’s not used in the I?CBUS. Logically SDA ts the AND of the S-BUS SDA and SEN.) 
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SERIAL PERIPHERAL INTERFACE (Continued) 


Compatibility S-BUS/I7CBUS 

Using S-BUS protocol it is possible to implement 
mixed system including S-BUS/I7CBUS bus periph- 
erals. In order to have the compatibility with the 
I?CBUS peripherals, the devices including the S- 
BUS interface must have their SDA and SEN pins 


Figure 49. S-BUS/I?C BUS Mixed Configurations 


ST6 S-BUS 
PROTOCOL 


VA00457 


\2cBUS /SBUS 
PROTOCOL 


VA00452 


connected together as shown in the following Fig- 
ure 49 (a and b). It is also possible to use mixed 
S-BUS/I?CBUS protocols as showed in figure 49 
(c). S-BUS peripherals will only react to S-BUS 
protocol signals, while I?CBUS peripherals will only 
react to I?CBUS signals. Multimaster configuration 
is not possible with ST63XX SPI (single master 
only). 


SCL 
SDA 
SEN 


2 S-BUS 
ST6 | CBUS DEVICE 
PROTOCOL 


i2cBUS 
DEVICE 
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SERIAL PERIPHERAL INTERFACE (Continued) 
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Figure 50. Software Bus (hardware bus disabled) Timing Diagram 


CLOCK 
(was SCL) 


IDENT (wos SEN, this is optionally controlled by softwore; output 


as far as hardwore is concerned is high). 


(wos SDA, TRANSMIT) 


(was SDA, RECEIVE) 


STD SPI Protocol (Shift Register) 


This protocol is similar to the I7>CBUS with the 
exception that there is no acknowledge pulse and 
there are no stop or start bits. The clock cannot be 
slowed down by the external peripherals. 


In this case all three outputs should be high in order 
not to lock the software I/Os from functioning. 


SPI APPLICATION NOTES 


Stop Clock Slowdown: In the ST638X family of 
devices when operating in the °C or SBUS modes, 
there is no internal clock slowdown for the final 
STOP clock. Slowdown means that if an external 
peripheral requires extra time it will hold the 
ST638X SCL clock low. To be fully I@C and SBUS 


VA00453 


compatible in this respect, the SW should check 
that the SCL line is indeed high before proceeding 
with the START of another [°C or SBUS trans- 
mission. In all other cases the SCL clock slowdown 
feature is operational. 


SPI Standard Bus Protocol: The standard bus 
protocol is selected by loading the SPI Control 
Register 1 (SCR1 Add. EBH). Bit O named I®C must 
be set at one and bit 1 named STD must be reset. 
When the standard bus protocol is selected bit 2 of 
the SCR1 is meaningless. 

This bit named STOP bit is used only in IPCBUS or 
SBUS. However take care that the STOP BIT 
MUST BE RESET WHEN THE STANDARD 
PROTOCOL IS USED. This bit is set to ZERO after 
RESET. 
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14-BIT VOLTAGE SYNTHESIS TUNING PERIPH- 
ERAL 


The ST638X on-chip voltage synthesis tuning pe- 
ripheral has been integrated to allow the generation 
of tuning reference voltage in low/mid end TV set 
applications. The peripheral is composed of a 14- 
bit counter that allows the conversion of the digital 
content in a tuning voltage, available at the VS 
output pin, by using PWM and BRM techniques. 
The 14-bit counter gives 16384 steps which allows 
a resolution of approximately 2mV over a tuning 
voltage of 32V ; this corresponds to a tuning resol- 
ution of about 40KHz per step in UHF band (the 
actual value will depend on the characteristics of 
the tuner). 


The tuning word consists of a 14-bit word contained 
in the registers VSDATA1 (location OEEH) and 
VSDATA2 (location OEFH). Course tuning (PWM) 
is performed using the seven MSBit, while the fine 
tuning (BRM) is performed using the data in the 
seven LSBIT. With all zeros loaded the output is 
zero ; as the tuning voltage increseses from all 
zeros, the number of pulses in one period increses 
to 128 with all pulses being the same width. For 
values larger than 18, the PWM takes over and the 
number of pulses in one period remains constant 
at 128, but the width changes. At the other end of 
the scale, when almost all ones are loaded, the 
pulses will start to link together and the number of 
pulses will decrease. When all ones are loaded, the 
output will be almost 100% high but will have a low 
pulse (1/16384 of the high pulse). 


Output Details 


Inside the on-chip Voltage Synthesis cell are in- 
cluded the register latches, a reference counter, 
PWM and BRM control circuitry ; the structure is 
One used in many devices currenlty in production 
from SGS-THOMSON (M106, M193, M293, 
M490/91/94). In the ST638X the clock for the 14-bit 
reference counter is 2MHz derived from the 8MHz 
system clock. From the circuit point of view, the 
seven most significant bits controls the course 
tuning, while the seven least significant bits the fine 
tuning. From the application and software point of 
view, the 14 bits can be considered as one binary 
number. 


As already mentioned the course tuning consists 
of a PWM signal with 128 steps ; we can consider 
the dine tuning to cover 128 course tuning cycles. 
The addition of pulses is described in the following 
Table 11. 
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Table 11. Fine Tuning Pulse Addition 


N° of Pulses added at 
the following cycles 
(0...127) 


Fine Tuning 
(7 LSB) 


0000010 32, 96 


The VS output pin has a standard drive push-pull 
output configuration. 


VS Tuning Cell Registers 
Figure 51. VS Data Register 1 


VSDRI1 


Voltage (OREN wri Data eee 1 
EH, Write Only) 


D7-DO. These are the 8 least significant VS data 
bits. Bit 0 is the LSB. This register is undefined on 
reset. 


VS Data Bits (LSB) 


Figure 52. VS Data Register 2 


VSDR2 


Voltage Synthesis Data Register 2 
(OEFH, Write Only) 


a VS Data Bits (MSB) 


Unused 


D7-D6. These bits are not used. 


D5-D0. These are the 6 most significant VS data 
bits. Bit 5 is the MSB. This register is undefined on 
reset. 


OMSON 


MICROELECTRONICS 


650 


6-BIT PWM D/A CONVERTERS 


The D/A macrocell contains up to six PWM D/A 
outputs (82Khz repetition, DAO-DA5) with six bit 
resolution . 


Each D/A converter of ST638X is composed by the 
following main blocks: 


- pre-divider 
- 6-bit counter 
- data latches and compare circuits 


The pre-divider uses the clock input frequency 
(8MHz typical ) and its output clocks the 6-bit 
free-running counter. The data latched in the six 
registers (EQH, E1H, E2H, E3H, E6H and E7H) 
control the six D/A outputs (DAO,1,2, 3, 4 and 5). 
When all zeros are loaded the relevant output is an 
high logic level; all 1’s correspond to a pulse with a 
1/64 duty cycle and almost 100% zero level. 


The repetition frequency is 31.25KHz andis related 
to the 8MHz clock frequency. Use of a different 
oscillator frequency will result in wrong repetition 
frequency. All D/A outputs are open-drain with 
standard current drive capability and able to with- 
stand up to 12V. 


D/A Data/Control Registers 


This paragraph deals with the description of D/A 
data/control registers. 


Figure 53. 6-BIT PWM D/A Output Configuration 


DAO—DAS 


OUT (OPEN-DRAIN, 12V) 


VA00343 
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Figure 54. DAO-DA5 Data Control Registers 


DAO, DA1, DA2, DA3, DA4, DA5 
DAO to DAS Data/Control Registers 
(EOH, E1H, E2H, E3H, E6H, E7H Write Only) 
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DO = Data Bit 0 


D1 = Data Bit 1 
D2 = Data Bit 2 
D3 = Data Bit 3 
D4 = Data Bit 4 
D5 = Data Bt 5 
Unused 


Unused 


D7, D6. These bits are not used. 


DAO-DAS5. These are the 6 bits of the PWM digital 
to analog converter . Undefined after reset. 


AFC A/D INPUT, IR/PC6 RESULT, VSYNC RE- 
SULT AND 62.5KHz OUTPUTS 


The AFC macrocell contains an A/D comparator 
with five levels at intervals of 1V from 1V to 5V. The 
levels can all be lowered by 0.5V to effectively 
double the resolution. This A/D can be used to 
perform the AFC function. In addition this cell offers 
also a keyboard input register of three bits used to 
perform a keyboard scan and 4 open-drain outputs 
(able to withstand signals up to 12V) that can be 
used to perform band switch function. 


Figure 55. AFC Inputs Configuration Diagram 


AFC (INPUT, HIGH IMPEDANCE) 
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AFC A/D INPUT, IR/PC6 RESULT, VSYNC RE- 
SULT, AND 62.5KHz OUTPUT (Continued) 


A/D Comparator 


The A/D used to perform the AFC function (when 
high threshold is selected) has the following voltage 
levels: 1,2,3,4 and 5V. Bits 0-2 of AFC result regis- 
ter (E4H address) will provide the result in binary 
form (less than 1V is 000, greater than 5V is 101). 


lf the application requires a greater resolution, the 
sensitivity can be doubled by clearing to zero bit 2 
of the OUTPUTS control register, address E5H. In 
this case all levels are shifted lower by 0.5V. If the 
two results are now added within a software routine 
then the A/D S-curve can be located within a resol- 
ution of 0.5V. 


The A/D input has high impedance able to with- 
stand up to 13V signals (input level tolerances + 
200mV absolute and + 100mv relative to 5V). 


Figure 56. AFC, IR and OSD Result Register 


AFCR 
AFC Result Register 
(E4H Read Only) 


a AD2-ADO0 A/D = Conv Result 


IR 


VSYNG 


Unused 


D7-D5. These bits are not used. 


VSYNC. This bit reads the status of the VSYNC 
pin. It is inverted with respect to the pin. Refer to 
the OSD description for additional information. 


IR. This bit reads the status of the IR latch. If a 
signal has been latched this bit will be high. Refer 
to the DEDICATED LATCHES description for addi- 
tional information. 


AD2-ADO. These bits store the real time conver- 
sion of the value present on the AFC input pin. No 
reset value. 
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Figure 57. Outputs Control Register 


OCR 
Output Control Register 
(E5H Write Only) 


- Data Bit 


O1 Data Bit 


A/D Shift Bit 


Unused 


D7, D6, D5, D3, D2. These bits are not used. 


A/D Shift. This bit determines the voltage range of 
the AFC input. Writing a zero will select the 0.5V to 
4.5V range. Writing a one will select the 1.0V to 
5.0V range. Undefined after reset. 


62.5 KHz Output 


This bit is available only on ST6386,88. The pin is 
push-pull output at a frequency of 62.5KHz (with an 
8MHz clock). The pin can used to drive the SGS- 
THOMSON TEA5640 chroma processor. Refer to 
the TEA5640 data sheet for more information. Care 
must be taken to respect the frequency tolerances 
required by the TEA5640 by chosing a quartz with 
PPM variations within the limits required by the 
chroma processor. 


DEDICATED LATCHES 


Two latches are available which may generate in- 
terrupts to the ST638X core. The IR latch is set 
either by the falling or rising edge of the signal on 
pin PC6(IRIN). If bit 1 (IRPOSEDGE) of the latches 
register (EQH) is high, then the latch will be trig- 
gered on the rising edge of the signal at PC6(IRIN). 
If bit 1 (IRPOSEDGE) is low, then the latch will be 
triggered on the rising edge of the signal at 
PC6(IRIN). The IR latch can be reset by setting bit 
3 (RESIRLAT) of the latches register; the bit is set 
only and a high should be written every time the IR 
latch needs to be reset. If bit 2 (IRINTEN) of the 
latches register (E9H) is high, then the output of the 
IR latch, IRINTN, may generate an interrupt (#0). 
IRINTN is inverted with respect to the state of the 
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DEDICATED LATCHES (Continued) 


IR latch. If bit 2 (IRINTEN) is low, then the output 
of the IR latch, IRINTN, is forced high. For more 
information see the interrupts section. The state of 
the IR latch may be read from bit 3 (IRLATCH) of 
register E4H; if the IR latch is set, then bit 3 will be 
high. The PWR latch is set either by the falling or 
rising edge of the signal on pin PC4(PWRIN). If bit 
4 (PWREDGE) of the latches register (E9H) is high, 
then the latch will be triggered on the rising edge 
of the signal at PC4(PWRIN). If bit 4 (PWREDGE) 
is low, then the latch will be triggered on the falling 
edge of the signal at PC4(PWRIN). The PWR latch 
can be reset by setting bit 6 (RESPWRLAT) of the 
latches register; the bit is set only and a high should 
be written every time the PWR latch needs to be 
reset. If bit 5 (PWRINTEN) of the latches register 
(EQH) is high, then the output of the PWR latch, 
PWRINTN, may generate an interrupt (#4). 
PWRINTN is inverted with respect to the state of 
the PWR latch. If bit 5 (PWRINTEN) is low, then the 
output of the PWR latch, PWRINTN, is forced high. 
For more information see the interrupts section. 


Figure 58. Dedicated Latched Control Register 


DLCR 
Dedicated Latches Control Register 
(ESH, Write Only) 


Unused 
IRPOSEDGE 
IRINTEN 
RESIRLAT 
PWRIN 
PWRINTEN 
RESPWRLAT 


Unused 


D7. This bit is not used 


RESPWRLAT. Resets the PWR latch; this bit is set 
only. 


PWRINTEN. This bit enables the PWRINTN signal 
(#4) from the latch to the ST638X core. Undefined 
after reset. 


PWRIN. The bit determines the edge which will 
cause the PWRIN latch to be set. If this bit is high, 
than the PWRIN latch will be set on the rising edge 
of the PWRIN signal. Undefined after reset. 
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RESIRLAT. Resets the IR latch; this bit is set only. 


IRINTEN. This bit enables the IRINTN signal (#0) 
from the latch to the ST638X core. Undefined after 
reset. 


IRPOSEDGE. The bit determines the edge which 
will cause the IR latch to be set. If this bit is high, 
than the IR latch will be set on the rising edge of 
the IR signal. Undefined after reset. 


DO. This bit is not used 


ON-SCREEN DISPLAY (OSD) 


The ST638X OSD macrocell is a CMOS LSI char- 
acter generator which enable display of characters 
and symbols on the TV screen. The character 
rounding function enhances the readability of the 
characters. The ST638X OSD receives horizontal 
and vertical synchronization signal and outputs 
screen information via R, G, B and blanking pins. The 
main characteristics of the macrocell are listed below: 
- Number of display characters: 5 lines by 15 col- 
umns. 


- Number of character types: 128 characters in two 
banks of 64 characters. Only one bank per screen 
can be used. 


- Character size: Four character heights (18H, 36H 
54H, 72H), two available per screen programm- 
able by line. 

- Character format: 6x9 dots with character round- 
ing function. 

- Character color: Eight colors available programm- 
able by word. 

- Display position: 64 horizontal positions by 2/fos 
and 63 vertical positions by 4 H 

- Word spacing: 64 positions programmable from 
2/fosc to 128/fosc. 

- Line spacing: 63 positions programmable from 4 
to 252 H. 

- Background: No background, square background 
or fringe background programmable by word. 

- Background color: Two of eight colors available 
programmable by word. 

- Display output: Three character data output termi- 
nals (R,G,B) and a blank output terminal. 

- Display on/off: Display data may be programmed 
on or off by word or entire screen. Entire screen 
may be blanked. 

Format Specification 


The entire display can be turned on or off thru the 
use of global enable bit or the display may be 
selectively turned on or off by word. To turn off the 
entire display, the global enable bit (GE) should be 
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ON-SCREEN DISPLAY (Continued) 


zero. If the global enable is one, the display is 
controlled by the word enable bits (WE). The global 
enable bit is located in the global enable register 
and the word enable bit is located in the space 
character preceding the word. 


Each line must begin with a format character which 
describes the format of that line and of the first 
word. This character is not displayed. 


Aspace character defines the format of subsequent 
words. A space character is denoted by a one in bit 
6 in the display RAM. If bit 6 of the display RAM is 
a zero, the other six bits define one of the 64 display 
characters. 


The color, background and enable can be pro- 
grammed by word. This information is encoded in 
the space character between words or in the format 
character at the beginning of each line. Five bits 
define the color and background of the following 
word, and determine whether it will be displayed or 
not. 


Characters are stored in a6 x 9 dot format. One dot 
is defined vertically as 2H (horizontal lines) and 
horizontally as 2/fosc if the smallest character size 
is enabled. There is no space between characters 
or lines if the vertical space enable (VSE) and 
horizontal space enable (HSE) bits are both zero. 
This allows the use of special graphics characters. 


The normal alphanumeric character set is for- 
matted to be 5 x 7 with on empty row at the top and 
one at the bottom and one empty column at the 
right. If VSE and HSE are both zero, then the 
spacing between alphanumeric characters is 1 dot 
and the spacing between lines of alphanumeric 
characters is 2H. 


The character size is programmed by line thru the 
use of the size bit (S) in the format character and 
the global size bits (GS1 and GS2). The vertical 
spacing enable bit (VSE) located in the format 
character controls the spacing between lines. If this 
bit is set to one, the spacing between lines is 
defined by the vertical spacing register, otherwise 
the spacing between lines is 0. 


The spacing between words is controlled by the 
horizontal space enable bit (HSE) located in the 
space character. If this bit is set to one, the spacing 
between words is defined by the horizontal spacing 
register, otherwise the space character width of 6 
dots is the spacing between words. 


The formats for the display character, space char- 
acter and format character are described here- 
after. 


Figure 59. Space Character Register 
Explanation 


Space Character Format 


See Data RAM Table Description for 
Specific Address 


(Write Only) 
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HSE = Horizontal Space Enable 


WE = Word Enable Bit 
BGS = Background Select 
B = B Color Control Bit 

G = G Color Control Bit 

R = R Color Control Bit 
Fixed to "1" 


Unused 


D7. Not used. 
D6. This pin is fixed to "1". 


R, G, B. Color. The 3 color control bits define the 
color of the following word as shown in table 12. 


Table 12. Space Character Register Colour Setting. 


BGS. Background Select. The background select 
bit selects the desired background for the following 
word. There are two possible backgrounds defined 
by the bits in the Background Control! Register. 


"0" - The background on the following word is en- 
abled by BGO and the color is set by RO, GO, 
and Bo. 


"{"- The background on the following word is en- 
abled by BG1 and the color is set by R1, G1, 
and B1. 


WE. Word Enable. The word enable bit defines 
whether or not the following word is displayed. 


"0" - The word is not displayed. 
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ON-SCREEN DISPLAY (Continued) 


"{"- If the global enable bit is one, then the word 
is displayed. 


HSE. Horizontal Space Enable. The horizontal 
space enable bit determines the spacing between 
words. The space between characters is always 0. 
The alphanumeric character set is implemented in 
a 5 x 7 format with one empty column to the right 
and one empty row above and below so that the 
space between alphanumeric characters will be 
one dot. 


"0" - The space between words is equal to the 
width of the space character, which is 6 dots. 


"{"- The space between words is defined by the 
value in the horizontal space register plus the 
width of the space character. 


Figure 60. Format Character Register 
Explanation 


Format Character 


See Data RAM Table Description for 
Specific Address 


(Write Only) 


VSE= Vertical Space Enable 
WE= Word Enable Bit 

BGS= Background Select 

B= B Color Control Bit 

G = G Color Control Bit 

R= R Color Control Bit 

S= Character Size Control Bit 


Unused 


D7. This bit is not used 


S. Character Size. The character size bit, along with 
the global size bits (GS2 and GS1) located in the 
horizontal space register, specify the character size 
for each line as defined in Table 14. 


R, G, B. Color. The 3 color control bits define the 
color of the following word as shown in Table 13. 


BGS. Background Select. The background select 
bit selects the desired background for the following 
word. There are two possible backgrounds defined 
by the bits in the Background Control Register. 


"0" - The background on the following word is en- 
abled by BGO and the color is set by RO, GO, 
and BO. 
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"4" - The background on the following word is en- 
abled by BG1 and the color is set by R1, G1, 
and B1. 


WE. Word Enable. The word enable bit defines 
whether or not the following word is displayed. 


"0" - The word is not displayed. 


"{"- If the global enable bit is one, then the word 
is displayed. 


VSE. Vertical Space Enable. The vertical space 
enable bit determines the spacing between lines. 


"0" - The space between lines is equal to OH. The 
alphanumeric character set is implemented in 
a5 x 7 format with one empty column to the 
right and one empty row above and one below 
and stored in a 6 x 9 format. 


"1"- The space between lines is defined by the 
value in the vertical space register. 


Table 13. Format Character Register Colour Setting. 


TDOT= 2/fosc 
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ON-SCREEN DISPLAY (Continued) 


Figure 61. Display Character Register Explana- 
tion 


Format Character 


See Data RAM Table Description for 
Specific Addresses 


(Write Only) 


C5-CO = Character 
—__—______——. Types Control Bits 


Fixed to "0" 


Unused 


D7. This bit is not used. 
D6. This bit is fixed to "0". 


C5-C0. Character type. The 6 character type bits 
define one of the 64 available character types. 
These character types are shown on the following 
pages. 


Character Types 


The character set is user defined as ROM mask 
option. 


Register and RAM Addressing 


The OSD contains seven registers and 80 RAM 
locations. The seven registers are the Vertical Start 
Address register, Horizontal Start Address register, 
Vertical Space register, Horizontal Space register, 
Background Control register, Global Enable regis- 
ter and Character Bank Select register. The Global 
Enable register can be written at any time by the 
ST638X Core. The other six registers and the RAM 
can only be read or written to if the global enable is 
zero. 


The six registers and the RAM are located on two 
pages of the paged memory of the ST638X MCUs; 
the Character Bank Select register is located out- 
side the paged memory at address EDH. Each 
page contains 64 memory locations. This paged 
memory is at memory locations 00H to 3FH in the 
ST638X memory map. A page of memory is en- 
abled by setting the desired page bit, located in the 
data RAM bank switching register, to a one. The 
page register is location E8H. A one in bit five 
selects page 5, located on the OSD and a one in 
bit 6 selects page 6 on the OSD. Table 15 shows 
the addresses of the OSD registers and RAM. 
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Table 15. OSD Control Registers and Data RAM 
Addressing 


OSD Global Enable Register 


This register contains the global enable bit (GE). It 
is the only register that can be written at any time 
regardless of the state of the GE bit. Itis a write only 
register. 


Figure 62. Global Enable register 


GER 
Global Enable Register 
(17H - Page 6, Write Only) 


GE = Global Enable Bit 


Unused 


D7-D1. These bits are not used 


GE. Global Enable. This bit allows the entire display 
to be turned off. 


"0" - The entire display is disabled. The RAM and 
other registers of the OSD can be accessed 
by the Core. 


"{"- Display of words is controlled by the word 
enable bits (WE) located in the format or 
space character. 


The other registers and RAM cannot be accessed 
by the Core. 
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ON-SCREEN DISPLAY (Continued) 


Figure 63. Vertical Start Address Register 


VSAR 
Vertical Start Address Register 
(10H - Page 5, Write Only) 


[07] 06] os} «| 03] 02} o: | oo 


VSA5-VSAO Vetical Start 
—________. Address Bits 


FR = Fringe Background Control 
Bit 


Unused 


D7. This bit is not used 


FR. Fringe Background. This bit changes the back- 
ground from a box background to a fringe back- 
ground. The background is enabled by word as 
defined by either BKO or BK1. 


"0" - The background is defined to be a box which 
is 7 x 9 dots. 


"{"- The background is defined to be a fringe. 


VSA5-VSAO0. Vertical Start Address. These bits 
determine the start position of the first line in the 
vertical direction. The 6 bits can specify 63 display 
Start positions of interval 4H. The first start position 
will be the fourth line of the display. The vertical start 
address is defined VSAO by the following formula. 


Vertical Start Address = 4H(2°(VSA5) + 24*(VSA4) 
+ 23(VSA3) + 27(VSA2) + 2'(VSA1) + 2°(VSA0)) 


The case of all Vertical Start Address bits being 
zero is 111. 
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Figure 64. Horizontal Start Address Register 


HSAR 
Horizontal Start Address Register 
(11H - Page 6, Write Only) 


HS5-HSAO = Horizontal Start 
—__________ Address Bits 


SBD = Space Blanking Disabled 
Bit 


Unused 


D7. This bit is not used. 


SBD. Space Blanking Disable. This bit controls 
whether or not the background is displayed when 
outputting spaces. If two background colors are 
used on adjacent words, then the background 
should not be displayed on spaces in order to make 
a nice break between colors. If an even background 
around an area of text is desired, as ina menu, then 
the background should be displayed when output- 
ting spaces. 


"0" - The background during spaces is controlled 
by the background enable bits (BKO and BK1) 
located in the Background Control register. 


"{"- The background is not displayed when out- 
putting spaces. 


HSA5, HSAO - Horizontal Start Address bits. These 
bits determine the start position of the first character 
in the horizontal direction. The 6 bits can specify 64 
display start positions of interval 2/fosc or 400ns. 
The first start position will be at 4.0us because of 
the time needed to access RAM and ROM before 
the first character can be displayed. The horizontal 
start address is defined by the following formula. 


Horizontal Start Address = 2/fosc(10.0 + 2°(HSAS5) 
+ 24(HSA4) + 25(HSA3) + 22(HSA2) + 2'(HSA1) + 
2°(HSAO)) 
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ON-SCREEN DISPLAY (Continued) 


Figure 65. Vertical Space Register 


VSR 
Vertical Space Register 
(12H - Page 6, Write Only) 


07] 05) os} «| 03] 02) o: | oo 


VS5-VSO = Vetical Space 
—__—_—_—_—_——- Register 


SCB= Screen Blanking Bit 


Unused 


D7. This bit is not used 


SCB. Screen Blanking. This bit allows the entire 
screen to be blanked. 


"0" - The blanking output signal (VBLK) Is active 
only when displaying characters. 


"{"- The blanking output signal (VBLK) is always 
active. Characters in the display RAM are still 
displayed. 


When this bit is set to one, the screen is blanked 
also without setting the Global Enable bit to one 
(OSD disabled). 


VS5 , VSO. Vertical Space. These bits determine 
the spacing between lines if the Vertical Space 
Enable bit (VSE) in the format character is one. If 
VSE is zero there will be no spaces between lines. 
The Vertical Space bits can specify one of 63 
spacing values from 4H to 252H. The space be- 
tween lines is defined by the following formula. 


as between lines = 4H(2°(VS5) + 24(VS4) + 
(VS3) + 22(VS2) + 2'(VS1) + 2°(VS0)) 


The case of all Vertical Start Address bits being 
zero is ill. 
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Figure 66. Horizontal Space Register 


HSR 
Horizontal Space Register 
(13H - Page 6, Write Only) 


07] 05} os} p« |[o2] 02) o: | o> 


HS5-HSO = Vetical Space 
Register 


GS1= Global Size Bit 1 


GS2 = Global Size Bit 2 


GS2,GS1. Global Size. These bits along with the 
size bit (S) located in the Character format word 
specify the character size for each line as defined 
in table 16. 


Table 16. Horizontal Space Register Size Setting. 


Horizontal 


6 | 6TDOT 
12 TDOT 


rope pss | et00r 
pijofo} se | oor 
pt tots t se | sstboT 
pit s+fo} se | s2tpor 
Note: TDOT= 2/fosc 


HS5, HSO. Horizontal Space . These bits determine 
the spacing between words if the Horizontal Space 
Enable bit (HSE) located in the space character is 
a one. The space between words is then equal to 
the width of the space character plus the number of 
tdots specified by the Horizontal Space bits. The 6 
bits can specify one of 64 spacing values ranging 
from 2/fosc to 128/fosc. The formula is shown below 
for the smallest size character(18H). If larger size 
characters are being displayed the spacing be- 
tween words will increase proportionately. Multiply 
the value below by 2, 3 or 4 for character sizes of 
36H, 54H and 72H respectively. 


Space between words (not including the space 
character)= 2ifoso((1+2°(HS5)+24(HS4)+2°(HS3) 
+27(HS2)+ 2'(HS1)+2°(HS0)) 
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Background Control Register 


This register sets up two possible backgrounds. 
The background select bit (BGS) in the format or 
space character will determine which background 
is selected for the current word. 


Figure 67. Background Control Registers 


BCR 
Background Control Register 
(14H - Page 6, Write Only) 


L BKO = Background Enable Bit 0 


BK1= Background Enable Bit 1 


BO = B Color Background Bit 0 
B1 = B Color Background Bit 1 
GO = G Color Background Bit 0 
G1 = G Color Background Bit 1 
RO = R Color Background Bit 0 
R1 =R Color Background Bit 1 


R1,R0,G1,G0,B1,B0. Background Color. These 
bits define the color of the specified background, 
either background 1 or background 0 as defined in 
Table 17. 


Table 17. Background Register Colour Setting. 
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BK1,BKO0. Background Enable.These bits deter- 
mine if the specified background is enabled or not. 


"0" - The following word does not have a back- 
ground. 


"{"- There is a background around the following 
word. 


Figure 68. Character Bank Select Register 


CBSR 
Character Bank Select Register 
(EDH - No Page, Write Only) 


[07] 06} sos | oa] 02} os Joo 


BS = Bank select Bit 


Unused 


D7-D1. These bits are not used 


BS. Bank Select. This bit select the character bank 
to be used. The lower bank is selected with 0. The 
value can be modified only when the OSD is OFF 
(GE=0). No reset value. 


OSD Data RAM 


The contents of the data RAM can be accessed by 
the ST638X MCUs only when the global enable bit 
(GE) in the Global Enable register is a zero. 


The first character in every line is the format char- 
acter. This character is not displayed. It defines the 
size of the characters in the line and contains the 
vertical space enable bit. This character also 
defines the color, background and display enable 
for the first word in the line. Subsequent characters 
are either spaces or one of the 64 available char- 
acter types. 


The space character defines the color, background, 
display enable and horizontal space enable for the 
following word. Since there are 5 display lines of 15 
characters each, the display RAM must contain 5 
lines x (15 characters + 1 format character) or 80 
locations. The RAM size is 80 locations x 7 bits. The 
data RAM map is shown inTable 18. 
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ON-SCREEN DISPLAY (Continued) 


Table 18. OSD RAM Map 


Cea CAD ES ESSERE AEA CSCS 


er fe 
pefatapoe 
Fa ia a FP 


| AVAILABLE SCREEN SPACE | 


Notes: FT. The format character required for each line. Characters in columns 1 thru 15 are displayed. 


Emulator Remarks 


There are a few differences between emulator and 
silicon. For noise reasons, the OSD oscillator pins 
are not available: the internal oscillator cannot be 
disabled and replaced by an external coil. In the 
emulator, the Character Bank Select register can 
be written also with Global Enable bit set, while this 
is not allowed in the device. 


Application Notes 


1 - The OSD character generator is composed of a 
dual port video ram and some circuitry. It needs two 
input signals VSYNC and HSYNC to syncronize its 
dedicated oscillator to the TV picture. It generates 
4 output signals, that can be used from the TV set 
to generate the characters on the screen. For ist- 
ance, they can be used to feed the SCART plug, 
providing an adequate buffer to drive the low im- 
pedance (75 Q) of the SCART inputs. 


2 - The Core sees the OSD as a number of RAM 
locations (80) plus a certain number of control 
registers (6). These 86 locations are mapped in two 
pages of the dynamic data ram address range 
(OH..3FH). 

In page 5 (load 20H in the register OE8H), there are 
64 bytes of RAM, the ones of the first 4 rows (16 
bytes each row, 15 characters per row maximum, 
plus an hidden leading format character). In page 


6 (load 40H in register OE8H), the 16 bytes of the 
fith row (0..0FH), and the 6 control registers 
(10H..14H, 17H). 


3 - The video RAM is a dual port ram. That means 
that it can be addressed either from the Core or 
from the OSD circuitry itself. To reduce the com- 
plexity of the circuitry, and thus its cost, some 
restrictions have been introduced in the use of the 
OSD. 


a. The Core can Only write to any of the 86 
locations (either video RAM or control registers). 


b. The Core can Only write to any of the leading 
85 locations when the OSD oscillator is OFF. 
Only the last location (control register 17H in 
page 6) can be addressed at any time. This 
is the Global Enable Register, which contains 
only the GE bit. If it is set, the OSD is on, if it is 
reset the OSD is off. 


4 - The timing of the on/off switching of the OSD 

oscillator is the following: 

a. GE bit is set. The OSD oscillator will start on the 
next VSYNC signal. 

b. GE bit is reset. The OSD oscillator will be imme- 
diately switched off. 
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ON-SCREEN DISPLAY (Continued) 


To avoid a bad visual impression, it is important that 
the GE bit is set before the end of the flyback time 
when charging character. This can be done inside 
the VSYNC interrupt routine. The following diagram 
can explain better: 


Figure 69. OSD Oscillator ON/OFF Timing 


Notes: A- Picture time: 20 mS in PAL/SECAM. 

B - VSYNC interrupt, if enabled. 

C - Starting of OSD oscillator, if GE = 1. 

D - Flyback time. 
When modifying the picture display (i.e.: a bar 
graph for an analog control), it is important that the 
switching on of the GE bit is done before the the 
end of the flyback time (D in Figure 69). If the GE 
bit is set after the end of the flyback time then the 
OSD will not start until the begining of the next 
frame. This results in one frame being lost and will 
result in a Flicker on the screen. One method to be 
sure to avoid the flicker is to wait for the VSYNC 
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interrupt at the start of the flyback; once the VSYNC 
interrupt is detected, then the GE bit can be set to 
zero, the characters changed, and the GE set to 
one. All this should occur before the end of the 
flyback time in order not to loose a frame. The 
correct edge of the interrupt must be chosen. The 
VSYNC pin may alternatively be sampled by soft- 
ware in order to know the status; this can be done 
by reading bit 4 of register E4H; this bit is inverted 
with respect to the VSYNC pin. 


6 - An OSD end of line Bar is present in the 
ST63P8X piggyback and ST638X ROM devices 
when using the background mode. If this bar is 
present with software running in the piggybacks 
then it is also present on the ROM mask version. 
If the end of line bar is seen to be eliminated by 
software in the piggyback, then it is also be elimi- 
nated in the ROM mask version. 


The bar appears at the end of the line in the 
background mode_ when the last character is a 
space character and the first format character is 
defined with S=0 (size 0). The bar is the color of the 
background defined by the space character. To 
eliminate bar: 


a. If two backgrounds are used then the bar should 
be moved off the screen by using large word 
spaces instead of character spaces. If there are 
not enough spaces before the end of the line, 
then the location of the valid characters should 
be moved so they appear at the end of the line 
(and hence no bar); positioning can be compen- 
sated using the horizontal start register. 


b. If only one background is used, then the other 
background should be transparent in order to 
eliminate the bar. 


7 - The OSD oscillator external network should 
consist of a capacitor on each of the OSD oscillator 
pins to ground together with an inductance be- 
tween pins. The user should select the two capaci- 
tors to be the same value (15pF to 25pF each is 
recommended). The inductance is chosen to give 
the desired OSD oscillator frequency for the appli- 
cation (normally 56H). 
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SOFTWARE DESCRIPTION 


The ST638X software has been designed to fully 
use the hardware in the most efficient way possible 
while keeping byte usage to a minimum; in short to 
provide byte efficient programming capability. The 
ST638X Core has the ability to set or clear any 
register or RAM location bit of the Data space with 
a single instruction. Furthermore, the program may 
branch to a selected address depending on the 
status of any bit of the Data space. The carry bit is 
stored with the value of the bitwhen the SET or RES 
instruction is processed. 


Addressing Modes 


The ST638X Core has nine addressing modes 
which are described in the following paragraphs. 
The ST638X Core uses three different address 
spaces: Program space, Data space, and Stack 
space. Program space contains the instructions 
which are to be executed, the data for immediate 
mode instructions, and in this space is physically 
allocated the data ROM which is addressed as data 
space. Data space contains the Accumulator, the 
X,Y,V and W registers, the Core control registers, 
peripheral and Input/Output registers, the RAM lo- 
cations and the window to address the Data ROM 
(physically located into the program memory) loca- 
tions (for storage of tables and constants). Stack 
space contains six 12-bit RAM bytes used to stack 
the return addresses for subroutines and interrupts. 


Immediate. In the immediate addressing mode, the 
operand of the instruction follows the opcode loca- 
tion. As the operand is a ROM byte, the immediate 
addressing mode is used to access constants which 
do not change during program execution (e.g., a 
constant used to initialize a loop counter). 


Direct. In the direct addressing mode, the address 
of the byte that is processed by the instruction is 
stored in the location that follows the opcode. Direct 
addressing allows the user to directly address the 
256 bytes in Data space memory with a single 
two-byte instruction. 


Short Direct. The Core can address the four RAM 
registers X,Y,V,W (locations 80H, 81H, 82H, 83H) 
in the short-direct addressing mode . In this case, 
the instruction is only one byte long and the selec- 
tion of the location to be processed is contained in 
the opcode. Short direct addressing is a subset of 
the direct addressing mode. (Note : 80H and 81H 
are also indirect registers). 


Extended. In the extended addressing mode, the 
12-bit address needed to define the instruction is 
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obtained by concatenating the four less significant 
bits of the opcode with the byte following the op- 
code. The instructions (JP, CALL) that use the 
extended addressing mode are able to branch any 
address of the directly addressable Program 
space. An extended addressing mode instruction 
is two-byte long. 


Program Counter Relative. The relative address- 
ing mode is only used in conditional branch instruc- 
tions. The instruction is used to perform a test and, 
if the condition is true, a branch with a span of -15 
to + 16 locations around the address of the relative 
instruction. If the condition is not true, the instruc- 
tion that follows the relative instruction is executed. 
The relative addressing mode instruction is one- 
byte long. The opcode is obtained by adding the 
three most significant bits that characterize the kind 
of test, one bit that determines whether the branch 
is a toward (when it is 0) or backward (when it is 1) 
branch and the four less significant bits that give 
the span of the branch (OH to FH) that must be 
added or subtracted to the address of the relative 
instruction to obtain the address of the branch. 


Bit Direct. In the bit direct addressing mode, the 
bit to be set or cleared is part of the opcode, and 
the byte following the opcode points to the address 
of the byte in which the specified bit must be set or 
cleared. Thus, any bit in the 256 directly address- 
able locations of Data space memory can be set or 
cleared. 


Bit Test & Branch. The bit test and branch ad- 
dressing mode is a combination of direct address- 
ing and relative addressing. The bit test and branch 
instruction is three-byte long. The bit identification 
and the tested condition are included in the opcode 
byte. The address of the byte to be tested follows 
immediately the opcode in the Program space. The 
third byte is the jump displacement, which is in the 
range from -126 to + 129. This displacement can 
be determined using a label, which is converted by 
the assembler. 


Indirect. In the indirect addressing mode, the byte 
processed by the register-indirect instruction is at 
the address pointed by the content of one of the 
indirect registers, X or Y (80H,81H). The indirect 
register is selected by the bit 4 of the opcode. A 
register indirect instruction is one byte long. 


Inherent. In the inherent addressing mode, all the 
information necessary to execute the instruction is 
contained in the opcode. These instructions are 
one byte long. 
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SOFTWARE DESCRIPTION (Continued) ferent types. All the instructions within a given type 
are presented in individual tables. 


Instruction Set Load & Store. These instructions use one,two or 
The ST638X Core has a set of 40 basic instructions. three bytes in relation with the addressing mode. 
When these instructions are combined with nine One operand is the Accumulator for LOAD and the 
addressing modes, 244 usable opcodes can be other operand is obtained from data memory using 
obtained. They can be divided into six different one of the addressing modes. For LOAD Immedi- 
types : load/store, arithmetic/logic, conditional ate one operand can be any of the 256 data space 
branch, control instructions, jump/call, bit manipu- bytes while the other is always an immediate data. 
lation. The following paragraphs describe the dif- Refer to Table 19. 


Table 19. Load & Store instructions 


Addressing Mode Bytes Cycles 
Les 


Short Direct 
Short Direct 
Short Direct 
Short Direct 
Short Direct 
Short Direct 
Short Direct 


Short Direct 
Direct 
Direct 
Indirect 
Indirect 
Indirect 
Indirect 


* * * * * + + + + + + + + + 


AARAAAHALAAAAAHAAAA 
>PDRPPRBPPRPRPRRPRERPRER ERD 


Notes: 

X,Y. Indirect Register Pointers, V & W Short Direct Registers 
#. Immediate data (stored in ROM memory) 

rr Data space register 

A Affected 

. Not Affected 
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SOFTWARE DESCRIPTION (Continued) can be either a data space memory content or an 

immediate value in relation with the addressing 
Arithmetic and Logic. These instructions areused § mode. In CLR,DEC,INC instructions the operand 
to perform the arithmetic calculations and logic | can be any of the 256 data space addresses. !n 
operations. In AND, ADD, CP, SUBinstructionsone | COM, RLC, SLA the operand is always the accu- 
operand is always the accumulator while the other | mulator. Refer to Table 20. 


Table 20. Arithmetic & Logic instructions 


Addressing Mode 


Flags 


Cycles 


ADD A, Y) Indirect 
ADD A, (Y Indirect 
ADD A, rr Direct 
AND A, iY) Indirect 
AND A, (Y Indirect 
AND A, rr Direct 


CLRA Short Direct 
CLR rr Direct 


CP A, (X Indirect 
CP A, iY Indirect 
CP A, tr Direct 


Short Direct 
Short Direct 
Short Direct 
Short Direct 
Direct 
Direct 
Indirect 
Indirect 


Short Direct 
Short Direct 
Short Direct 
Short Direct 
Direct 
Direct 
Indirect 
Indirect 


AARHAAHAARALH 


fp eee a ph 


co 
; AHPAHRAHAHA 


1 
SLAA Inherent 2 4 A A 
SUB A, (X Indirect 1 4 A A 
SUB A, (Y Indirect 1 4 A A 
SUB A, rr Direct 2 4 A A 


NO 
& 


Notes: 
X,Y. Indirect Register Pointers, V & W Short Direct Registers A. Affected 
#. Immediate data (stored in ROM memory) *. Not Affected 


rr. Data space register 
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SOFTWARE DESCRIPTION (Continued) Control Instructions. The control instructions con- 


trol the MCU operations during program execution. 
Conditional Branch. The branch instructions Refer to Table 23. 


achieves a branch in the program when the se- lui , 

ets p and Call. These two instructions are used to 
lected condition is met. Refer to Table 21. perform long (12-bit) jumps or subroutines call in- 
Bit Manipulation Instructions. These instructions side the whole program space. Refer to Table 24. 
can handle (set or reset) any bit in data space 
memory. Refer to Table 22. 


Table 21. Conditional Branch instructions 


JRR b, rr, ee 
JRS b. rr, ee 
Notes: 
b 93-bit address rr. Data space register 
e  5bitsigned displacement in the range -15 to +16 A. Affected 
ee 8 bit signed displacement in the range -126 to +129 *. Not Affected 


Table 22. Bit Manipulation instructions 


SET b,rr Bit Direct 2 4 


Notes: 
b 3-bit address; 


rr Data space register, 
*. Not Affected 


Table 23. Control instructions 


Inherent 1 2 
Inherent 1 2 
Inherent 1 2 
Inherent 1 2 
Inherent 1 2 


1 This instruction Is deactivated on ST638X (HW watchdog and a WAIT is automatically executed instead of a STOP) 
A. Affected 
*. Not Affected 


Table 24. Jump & Call instructions 


Addressi Po Flags 

es. oe, i ee 
CALL abc Extended 
JP abc Extended 


Notes: 


abc. "otat address; 
*. Not Affected 
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SOFTWARE DESCRIPTION (Continued) 
Opcode Map Summary. The following table contains an opcode map for the instructions used on the MCU. 
Table 25. Opcode Map 


ja [ob | ae | a [|| ae ||| bs | ae | | ofa [Bs [fo oh [7 
0000 | 0001 0100 0111 1000 | 1001 1010 | 1011 1100 | 1101 1110 | 1111 . 
2 JRNZ|4 CALL/2 JRNC/5 JRR/2 JRZ 2 JRC}4 LDO|2JRNZ}4 JP/2 JRNC/4 RES|/2 JRZ/4 LODI2 JRC|4 LD 
1 perj2 exti1 = perj3 bt}/1 per 1 prej]t = =indi/1 = perj2- exti1 per}2 bd}1_ peri3 1 per}1 sind 
2 JRNZ|4 CALL]2 JRNC/5 JRS}2 JRZ/4 INC|2 JRC/4 LDIJ2JRNZ/4 JP/2 JRNC/4 SET|/2 JRZ/4 DEC/2 JRC/4' LD 
a ees ed 
1 perj2- ext]1 = per3 bt}1 = per} sdj1 = prcj2 immj1- perj[2-—sext}1.=—s per]2.—ssbdi1_—sperj1 sdj1 ss per]2—s ir 
2 JRNZ/4 CALL}2 JRNC/5 JRR/2 JRZ 2 JRC|4 CP/2JRNZ}/4 JPj2 JRNC|4 RES}/2 JRZ}4 COM/2 JRC|4' CP 
Bove ebecocponboor 
1 perl2 extli = perj3 bt}1 per 1 prcji indj1  perj2  ext/1  perj2 bd per} 1 inh}1 = per}1—s ind 
2 JRNZ|4 CALL|2 JRNC|5 JRS/2 JRZ/4 LD/2 JRCi4 CPI/2JRNZ/4 JPij2 JRNC/4 SET/2 JRZ/4 \LDi2 JRC}4 CP 
e abc e b4,rree e a,x e a,nn e abc e b4,1r e x,a e arr 
2 JRNZ|4 CALL/2 JRNC|5 JRR}2 JRZ 2 2JRNZ|4 JP/2 JRNC/4 RES/2 JRZ/2 RETIH2 
1 perj2- ext} per|3 bt}1 = per 1 1 perj2 ext} perj2 bdl1_—sperj1 inh] 1 
2 JRNZ|4 CALL/2 JRNCI5 JRS/2 JRZ/4_ INC 2JRNZj4 JP/2 JRNC/4 SET/2 JRZj/4 DEC;/2 
1 perj2 ext} per|3 bt}1 = per} sd] 1 1 perj2 ext} per}2 bd pcr] 1 sdj1— per|2 dir 
2 JRNZ|4 CALL|2 JRNC/|5 JRR|2 JRZ 2 JRC}4 INC/]2 JRNZ|4 JP/2 JRNC}/4 RES/2 JRZ/2 STOP/2 JRC|4 INC 
1 perj2- ext}1 —s peri3 btl1 = per 1 prejt  indii = perj2_— ext} peri2 bd pcr] 1 inhtt = per}1 —s ind 
2 JRNZ|4 CALL|2 JRNC|5 JRS/2 JRZ}4 \LD/2 JRC 2JRNZ|4 JP|j2 JRNC/4 SET/2 JRZ/4 \LDI2 JRCi4 INC 
Bed ead gol rake ek goa geal? 
1 perj]2- ext} per|3 bt}1 = per} 1 sdj1 pre 1 per]2 ext} per]2 bdj1_—sper|1 sdj1— per|2 dir 
2 JRNZ|4 CALL|2 JRNC|5 JRRi2 JRZ 2 JRC|4 LD|2JRNZ/4 JP/2 JRNC|4 RES|2 JRZ 2 JRC|4 LD 
Bode lomec aDeor 
1 perj2  ext}i — per} 3 bt}1 = per 1 prejt  ind)1 = perj2sext}1_—s peri? Ss bb dj1_—so per 1 per}1 sind 
J 4 INC/2 JRC 2JRNZ|4 JPj2 JRNC/4 SET/2 JRZI4 DEC|2 JRC/4 LD 
Vv e # e abc e bi, e Vv 
1 1 sd]1 pre 1 perj2 ext} 1 per}2 bd pcr] 1 sd 
2JRNZ|4 JP|2 JANC/4 RES|/2 JRZ|/4 RLC/2 
1 perj2-— ext} perj2 bd per} 1 inh} 1 
4 JP 
abc f 
ext 


_ 


= 


= 


—_— 


_ 
— 


e 
2 JRNZ|4 CALL|2 JRNC|5 JRS/2 JRZ 

e abc e bi,rree e 
2 JRNZ|4 CALL|2 JRNC|5 JRR/2 JRZ 

e abc e b5,rree e 


_ 


2 JRNZ|4 CALL|2 JRNC|5 JRS|/2 JRZ/4 LD/2 2 JRNZ 2 JRNC/4 SET/2 JRZ/4 LD/2 
1 perj2 ext} per|3 bt]}1 = per|1 sd] 1 1 perj2 1 per}2 bd}1_— per} sd} 1 
2 JRNZ/4 CALL}]2 JRNC/]5 JRR/2 JRZ 2 2JRNZ/4 JPj/2 JRNC/4 RES|/2 JRZ/2 RET/2 
1 perj2 = ext]1 — perj3 bt}1 = per 1 1 perl2  exti1  perl2 bdi1 peri inh} 1 
2 JRNZ/4 CALL!2 JRNC|5 JRS/2 JRZ/4 INC/2 2JRNZ|4 JP/2 JRNC|4 SET|2 JRZ/4 DEC/2 
ey e b3,rree e Ww abc e b3,rr e w 
1 perj2 ext} per] 3 btl1 = per} sd] 1 1 per]2 ext} per]2 bdl1_— peri sd] 1 
2 JRNZ|4 CALL|2 JRNC/5 JRRJ2 JRZ 2 2JRNZ|4 JP|2 JRNC|4 RES/2 JRZ/2 WAIT|2 
1 perj2- ext} per|3 bt]1 = per 1 1 per}2 ext} per}2 bdj1_ per} inh} 1 
2 JRNZ/4 CALL/2 JRNC/S JRS/2 JRZj4 LDi2 JRC 2JRNZ/4 JP/2 JRNC/4 SET/2 JRZ/4 LD/2 
ie e abc e e abc e b7,r e w,a 
1 per]2_— ext} per|3 1 per} sdj1 pre 1 perj2-— ext} 1 per}2  bd]1_— per|1 sd 


Abbreviations for Addressing Modes Legend: 
dir Direct # Indicates Illegal Instructions Cycles Mnemonic 
sd Short Direct e 5 Bit Displacement Operand 
Imm Immediate b 3 Bit Address Bytes 
inh Inherent rr 1byte dataspace address " 
ext Extended nn 1 byte immediate data Aadressing. Mods 
bd Bit Direct abc 12bit address 
bt Bit Test ee 8 bit Displacement 
pcr Program Counter Relative 
ind Indirect 
aye) (77 SGS-THOMSON 
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ABSOLUTE MAXIMUM RATINGS Power Considerations. The average chip-junction 


This product contains devices to protect the inputs Smet e: i) pI eel Cary pe Dia nea tour: 


against damage due to high static voltages, how- Tj = TA+ PD x RthJA 

ever itis advised to take normal precaution to avoid Where: TA=Ambient Temperature, 
application of any voltage higher than maximum RthJA = Package thermal resistance 
rated voltages. (junction-to ambient), 

For proper operation it is recommended that V| and PD = Pint + Pport, 


Vo must be higher than Vss and smaller than Vpp. : a 
Reliability is enhanced if unused inputs are con- Pint = Ipp x Vop (chip internal power), 
nected to an appropriated logic voltage level (VDD Pport = Port power dissipation 

or VSs). (determined by the user). 


| Yop | Supply Voltage | 081070 
| MI | inputVotage (AFC IN) | V5 0.8to+13 


Output Voltage Vss — 0.3 to + 13 
(PA4-PA7, PC4-PC7, DAO-DA5 


) 
Output Voltage (Other Inputs) VSS — 0.3 to Vpp +0.3 
in ( 
( 


| 

8 agape semen [Oe 
PA6, PA7 

c i 

; 


VDD 
VI 
VI 
Vo 
) 

Vo 


Note: Stresses above those listed as "absolute maximum ratings" may cause permanent damage to the device. This !s a stress rating only and 
functional operation of the device at these conditions ts not implied. Exposure to maximum rating conditions for extended periods may affect 
device reliability 


THERMAL CHARACTERISTIC 


Symbol Parameter Test Conditions 
2 | testeonations | ae a] Un 


| RIhJA | ThermalResistance | Psoipae | ||| eC 


RECOMMENDED OPERATING CONDITIONS 


Parameter Test Conditions 
| Min. | Typ. | Max. 


[opeaintempeawe st SC—~is | 
[Voo [operating Supp Votage | —S~S—~—s as | dw | 


fosc Oscillator Frequency 
fosposc | On-Screen Display Oscillator MHz 
Frequency 


EEPROM INFORMATION veloped to achieve 1.000.000 Write/Erase cycles 
The ST638X EEPROM macrocell and the single § and a 10 years data retention. 
poly EEPROM process have been specially de- 
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DC ELECTRICAL CHARACTERISTICS 
(TA= 0 to + 70°C unless otherwise specified) 


Symbol 


U 
is) 
= 
sy) 
3 
@ 
= 
© 
Lome 4 
D 
7) 
-~ 
© 
°o 
om 
= 
=. 
°o 
=| 
” 


Vi__| Input Low Level Voltage 
V Input High Level Voltalge All /O Pins 
VHYS Hysteresis Voltage(1) All I/O Pins 

VppD = 5V 


| : 
| 
VOL Low Level Output Voltage DAO-DA5, PBO-PB6, 
OSD Outputs, PCO-PC7, 
O0, 01, PAO-PAS5, 
62.5KHz OUT 
VbDD = 4.5V 
loL = 1.6mA 0.4 
loL=5.0mA 1.0 
VOL Low Level Output Voltage PAO-PA7, 
Vpp = 4.5V 
loL= 1.6mA 0.4 
loL= 25mA 1.0 
VOL Low Level Output Voltage OSDOSCOUT, OSCOUT, 
Vpp = 4.5V 
loL= 0.4mA 0.4 V 


VOH High Level Output Voltage PBO-PB7, PAO-PA3, OSD 

Outputs, PCO-PC3, 

62.5KHz OUT, 

VppD = 4.5V 

IOH =— 1.6MA 4.1 V 
V High Level Output Voltage OSDOSCOUT, OSCOUT, 

VppD = 4.5V 

loL=—0.4mA 4.1 V 

Input Pull Up Current PBO-PB6, PAO-PA3, PCO-} —100 | —50 —25 uA 
Input Mode with Pull-up PC3 
Vin= Vss 
lL Input Leakage Current OSCIN 
NH Vin= Vss -—10 —1 —0.1 pA 
ViN= VDD 0.1 1 10 
i Input Pull-down OSCIN A 
current in Reset 100 H 


Input Leakage Current All 1/O Input Mode 
no Pull-up 
OSDOSCIN —10 10 LA 
ViIN= VDD or Vss 


Ne Input Leakage Current Reset Pin with Pull-up 
IH Vin= Vss — 50 — 30 -—10 uA 


Input Leakage Current AFC Pin 
ViH= VpD 
Vit= Vss 
VIH= 12.0V 


4 » | vA 
40 
Output Leakage Current DAO-DA5, PA4-PA5, PCO- 
PC7, OO, O1 10 LA 
VOH = VoD 
Output Leakage Current High Voltage | DAO-DA5, PA4-PA7, PC4- 
PC7, OO, O1 40 pA 
VOH = 12V 
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Input Low Level Voltage All I/O Pins 


OH 
IPU 


HH 


IOH 
OH 
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DC ELECTRICAL CHARACTERISTICS (Continued) 


Parameter Test Conditions 
| __ Parmeter | Tostconttons as a 
Supply Current RUN Mode fosc= 8MHz, ILoad= OmA 16 
Vppb= 6.0V 
Supply Current WAIT Mode fosc= 8MHz, ILoad= OmA 3 10 mA 
Vpp= 6V 
Supply Current at transition to RESET| fosc= Not App, 
ILoad= OmA 0.1 | mA 
Vpp= 6V 


Reset Trigger Level OFF RESET Pin 0.8xVoo| V 


VTA Input Level Absolute Tolerance A/D AFC Pin +200 mV 
Vpp = 5V 

VTR Input Level Relatice Tolerance (1) A/D AFC Pin +100 
Relative to other levels mV 
VbD = 5V 


Note: 1. Not 100% Tested 


AC ELECTRICAL CHARACTERISTICS 
(TA= 0 to + 70°C, fosc = 8MHz, VDD = 4.5V to 6.0V (unless otherwise specified) 


des vaeereens (ain. Typ. 
Typ. | Max. | 


iwaes | winimam Pusewaah ———‘([reseren ——i s | 


tOHL High to Low Transition Time PA6, PA7 4100 
: VbD = 5V,CL = 1000pF (2) 

tOHL High to Low Transition Time DAO-DA5, PBO-PB6, 
OSD Outputs, PCO-PC7, 20 
Vop = 5V, CL = 100pF 

tOLH Low to High Transition Time PBO-PB6, PAO-PA3, OSD 50 
Outputs, PCO-PC3, 
Vop = 5V, CL = 100pF 

O 


t Data HOLD Time 
SPI after clock goes low 
I°>CBUS/S-BUS Only 


f DA 
f sio 
f OUT1 
tWEE 
Endurance 


Retention 
C 


CouT 


IN 
one Oscillator Pins Internal Capactance(] 
SOCDOU OSD Oscillator External Capacitance 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


Test Conditions 
[_tetcontions Tye Da 


Parameter 


Symbol 


Notes: 


1. Aclock other than 8 MHz will affect the frequency response of those peripherals (D/A, 62.5KHz and SPI) whose clock is 


derived from the system clock. 


The rise and fall tt mes of PORT A have been reduced in order to avoid current spikes while maintaining a high drive capability 


2 
3 Not 100% Tested 
4 _ Based on extrapolated data 


PACKAGE MECHANICAL DATA 


Figure 70. 42-Pin Shrink Dual in Line Plastic (JEDEC MO-015 BB) 


PSOIP42 


ORDERING INFORMATION 


The following chapter deals with the procedure for 
transfer the Program/Data ROM codes to SGS- 
THOMSON. 


Communication of the ROM Codes. To communi- 
cate the contents of Program /Data ROM memories 
to SGS-THOMSON, the customer has to send: 


— one file in INTEL INTELLEC 8/MDS FORMAT 
(either as an EPROM or in a MS-DOS 5" dis- 
kette) for the PROGRAM Memory 


— one file in INTEL INTELLEC 8/MDS FORMAT 
(either as an EPROM orina MS-DOS 5" diskette) 
for the ODD and EVEN ODD OSD Characters 
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| mm | inches | 
| Min | Typ | Max | Min | 
| A [3st] | 5.08 | 02 
[Ai [051] ‘| 1.78 
0 35 


o};O};o 
Oolo};o 
OTP |™N 
oO |w]O 


+ |S 
m1 
NO 7c 


(an) 
(oe) 
[o>] 


_— 
on ¢ 
oo 
~ 


ee 
a 
eal 
| [39.12 
ion 
eae 


15 24 
||. 
| 2. 
im 
aes 


— one file in INTEL INTELLEC 8/MDS FORMAT 
(either as an EPROM or in a MS-DOS 5" dis- 
kette) for the EEPROM initial content (this file is 
optional) 


— a filled Option List form as described in the 
OPTION LIST paragraph. 


The program ROM should respect the ROM Mem- 
ory Map as in Table 26. 


The ROM code must be generated with ST6 as- 
sembler. Before programming the EPROM, the 
buffer of the EPROM programmer must be filled 
with FFH. For shipment to SGS-THOMSON the 
EPROMs should be placed in a consecutive IC 
carrier and packaging carefully. 


SON 
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ORDERING INFORMATION (Continued) 


Table 26. ROM Memory Map 


Device EPROM ae 
eee 0000H-007FH 0000H-007FH Reserved 
g 0080H-07FFH 0080H-07FFH User ROM 


O0800H-OFSFH 0800H-OF9FH User ROM 


OFAOH-OFEFH OFAOH-OFEFH Reserved 
Page 1 OFFOH-OFF7H QFFOH-OFF7H Interrupt Vectors 
"STATIC" OFF8H-OFFBH OFF8H-OFFBH Reserved 
OFFCH-OFFDH OFFCH-OFFDH NMI Vector 


OFFEH-OFFFH OFFEH-OFFFH Reset Vector 
Paae 2 OO00H-000FH 1000H-100FH Reserved 
g 0010H-07FFH 1010H-17FFH User ROM 
PAGE 3 0000H-000FH 1800H-180FH Reserved 
0010H-07FFH 1810H-1FFFH user ROM 
Pace 4 0000H-000FH 2000H-200FH Reserved 
g 0010H-07FFH 2010H-27FFH User ROM 
Page 5 OO000H-O00FH 2800H-280FH Reserved 
0010H-07FFH 2810H-2FFFH User ROM 
ne 0000H-000FH 3000H-300FH Reserved 
g 0010H-07FFH 3010H-37FFH User ROM 
Paqe7 OO00H-000FH 3800H-380FH Reserved 
g 0010H-07FFH 3810H-3FFFH User ROM 
Page 8 0000H-000FH 4000H-400FH Reserved 
0010H-07FFH 4010H-47FFH User ROM 
Page 9 0000H-000FH 4800H-480FH Reserved 
0010H-07FFH 4810H-4FFFH User ROM 


Notes: 
1. EPROM addresses are related to the use of ST63P8X piggyback emulation devices. 
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ORDERING INFORMATION (Continued) 


Customer EEPROM Initial Contents: 
Format 


a. The content should be written into an INTEL 
INTELLEC format file. 


b. Inthe case of 384 bytes of EEPROM, the starting 
address is OOOH and the end address is 7FH. 
The order of the pages (64 bytes each) is an in 
the specification (ie. b7, b1 bO: 001, 010, 011, 
101, 1170. 111). 


c. Undefined or don’t care bytes should have the 
content FFH. 


OSD Test Character. !n order to allow the testing 
of the on-chip OSD macrocell the following charac- 
ter must be provided at the fixed 3FH (63) position 
of the second OSD bank. 


Listing Generation & Verification. When SGS- 
THOMSON receives the Codes, they are compared 
and a computer listing is generated from them. This 
listing refers extractly to the mask that will be used 
to produce the microcontroller. Then the listing is 
returned to the customer that must thoroughly 


Ordering Information Table 


Figure 71. OSD Test Character 


check, complete, sign and return it to S@S-THOM- 
SON. The signed list constitutes a part of the con- 
tractual agreement for the creation of the customer 
mask. SGS-THOMSON sales organization will pro- 
vide detailed information on contractual points. 


ST638X MICROCON- 
TROLLER OPTION LIST 
Customer: 


Note: "XX" Is the ROM code identifier that is allocated by S@GS-THOMSON after receipt of all required options and the related ROM file. 
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Address: 
Contact: 
Phone No: 
Reference: 


ST6385,86,87,88 


Device [ ] (d) Package [ ] (p) Temperature Range 


For marking one line with 10 characters maximum is possible 
Special Marking [ ](y/n)  Line1 ” 


Notes: 

(d) 1= ST6385, 2 = ST6386, 3 = ST6387, 4 = ST6388 
(p) B= Dual in Line Plastic 

(t) 1=Oto 70°C 


(N) Letters, digits,’ .’,’-’, '/* and spaces only 


Marking: the default marking is equivalent to the sales type only (part number). 


OSD POLARITY OPTIONS (Puta cross on selected item) : 
POSITIVE NEGATIVE 

VSYNC,HSYNC [ ] [ ] 

R,G,B [ ] [ ] 

BLANK [ ] [ ] 


CHECK LIST: 
ROM CODE 


OSD Code: ODD & EVEN 
EEPROM Code (if Desired) 


hyz S65 THOMSON 
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(a, SGS-THOMSON + —_—=_8T6391,6393,6394 


8 BIT HCMOS MCUs FOR 
TV FREQUENCY SYNTHESIS WITH OSD 


= 8-bit Architecture 
= HCMOS Technology 


= 8MHz Clock 

= User Program ROM: 7948 bytes (ST6394) 
16076 bytes (ST6391 ,93,99) 
20140 bytes(ST6395,96) 

= Reserved Test ROM: 244 bytes (ST6394) 
308 bytes (ST6391 ,93,99) 
336 bytes (ST6395,96) 


= Data ROM: User selectable size 
=» Data RAM: 64 bytes (ST6394) 
256 bytes 
(ST6391 ,93,95,96,99) PSDIP42 


=» Data EEPROM: 128 bytes (ST6391 ,93,99) 
384 bytes (ST6394,95,96) 
@ 42-Pin Shrink Dual in Line Plastic Package (Ordering Information at the end of the datasheet) 


= 23 software programmable general purpose In- 
puts/Outputs, including 2 direct LED driving Out- 
puts (On ST6391,95,99) 
two pins are output only(On ST6394,96) 


= Two Timers each including an 8-bit counter with 
a /-bit programmable prescaler 


= Digital Watchdog Function 


= Serial Peripheral Interface (SPI) supporting 
S-BUS/ |?C BUS and standard serial protocols 


a Up to Six 6-Bit PWM D/A Converters 
= 62.5KHz Output Pin (ST6399 Only) 


=» AFC A/D converter with 0.5V resolution DEVICE SUMMARY 
(ST6393,94,96) 


a Five interrupt vectors (IRIN/NMI, Timer 1 & 2, ROM | RAM | EEPROM 
s On-chip clock oscillator 
a 5 Lines by 15 Characters On-Screen Display 
Generator with 128 Characters 


= Byte efficient instruction set 

a Bit test and jump instructions 

= Wait and Bit Manipulation instructions 

= True LIFO 6-level stack 

= All ROM types are supported by pin-to-pin piggy- 
back versions. 


= The development tool of the ST63XX microcon- 
trollers consists of the emulation and develop- 
ment system to be connected via a standard 
RS232 serial line to an MS-DOS Personal Com- 
puter. 
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Figure 1. ST6394,96 Pin Configuration Figure 2. ST6393 Pin Configuration 


Vop 

PCO (SCL) 
PC1 (SDA) 
PC2 

PC3 (SEN) 
PC4 

PC5 

PC6 (IRIN) 
PC7 
RESET 
OSCOUT 
OSCIN 
TEST 
OSDOSCOUT 
OSDOSCIN 
VSYNC 
HSYNC 
BLANK 


VDD 

PCO (SCL) 
PC1 (SDA) 
PC2 

PC3 (SEN) 
PC4 (PWRIN) 
PC5 

PC6 (IRIN) 
PC7 
RESET 
OSCOUT 
OSCIN 
TEST 
OSDOSCOUT 
OSDOSCIN 
VSYNC 
HSYNC 
BLANK 

B 

00 

01 


NO OM F&F W NO 


Sy Fr a ee lS 


ST6393 


-= OF aes es ee ee el el  O/H— OO 
oO ON OOF WHY - OC 


NON 
>- Oo 


VA00338 VA00339 


4 DAO 
DD DAI 
PCO (SCL) ae 


PC1 (SDA) nae 
eee DA4 
PC3 (SEN) ae 
PC4 (PWRIN) re 
ox PB2 
PC6 (IRIN) sae wee 
es PB4 


ST6391 ne 
RESET 
PB6 2 OSCIN 


OSCIN TEST 


PAO 
ae PAI OSDOSCOUT 
OSDOSCOUT 


PA2 OSDOSCIN 
OSDOSCIN ve SYN 
yens PA4 HSYNC 
ENS PAS BLANK 
ere PAG (HDO) 
PA7 (HD1) 
Vss 


VDD 

PCO (SCL) 
PC1 (SDA) 
PC2 

PC3 (SEN) 
PC4 (PWRIN™) 
PCS 

PC6 (IRIN) 


DAO 

DAI 

DA2 

DA3 

62 5KHz OUT 
PBO 

PBI 

PB2 

PB3 

PB4 

PBS 

PB6 

PAO 

PAI 

Pa2 

PAZ 

PA4 

PAS 

PA6 (HDO) 
PA7 (HD1) 
vss 


1 

2 
3 
4 
5 
6 
7 


> © @® 
Oo 


oa OO eww = oo Ne So hy 


NN 
- Oo 


ST | 
VA00340 Ne eel 


VA00337 
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GENERAL DESCRIPTION 


The S16391,93,94,95,96,99 microcontrollers are 
members of the 8-bit HCMOS ST639X family, a 
series of devices specially oriented to TV applica- 
tions. Different pin-out and peripheral configurations 
are available to give the maximum application and 
cost flexibility. All ST639X members are based ona 
building block approach: a common core is sur- 
rounded by a combination of on-chip peripherals 
(macrocells) available from a standard library. These 
peripherals are designed with the same Core tech- 
nology providing full compatibility and short design 
time. Many of these macrocells are specially dedi- 
cated to TV applications. The macrocells of the 
ST639X family are : two Timer peripherals each 


Figure 5. ST6391,93,94,95,96,99 Block Diagram 


IRIN /PC6 


IR INTERRUPT 
INPUT 


DATA ROM 
USER 
SELECTABLE 


DATA RAM 
64/256 BYTES 
DATA EEPROM 
128/384 BYTES 


Vpp Vss OSCIN OSCOUT RESET 


‘ST6391,93,94,95,96,99 


including an 8-bit counter with a 7-bit software 
programmable prescaler (Timer), a digital hard- 
ware activated watchdog function (DHWD), a serial 
peripheral interface (SPI), up to six 6-bit PWM D/A 
converters, an AFC A/D converter with 0.5V resol- 
ution, an on-screen display (OSD) with 15 charac- 
ters per line, 128 characters (in two banks each of 
64 characters). In addition the following memory 
resources are available: program ROM (up to 20K), 
data RAM (up to 256 bytes), EEPROM (up to 384 
bytes). Refer to pin configurations figures and to 
ST639X device summary (Table 1) for the definition 
of ST639X family members and a summary of 
differences among the different types. 


rss) PAO-PA7 * 
(—_) Peo-PB6 * 


PC2,PC4—PC7 * 
=) PCO/SCL 
PC1/SDA 


PC3/SEN 


PORT B 


PORT C 


SERIAL PERIPH 
INTERFACE 


TIMER 1 


AO~DA 
D/A OUTPUTS, =) MECH : 
VS & AFC IN VS 


“ ON-SCREEN 
DISPLAY 


R,G,B,BLANK 
HSYNC,VSYNC 


(*) Refer to Pin Configuration for additional information 


VA00341 
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Table 1. ST639X Device Summary 


EEPROM PWRIN | COLOR | CLOCK 
3 : 


Tes [ nos [nono |e 


128 


Note: 1. Low power in RESET function disables the oscillator when RESET pin ts active (LOW) 


PIN DESCRIPTION 


Vpp and Vss. Power is supplied to the MCU using 
these two pins. Vpp is power and Vss is the ground 
connection. 


OSCIN, OSCOUT. These pins are internally con- 
nected to the on-chip oscillator circuit. A quartz 
crystal or a ceramic resonator can be connected 
between these two pins in order to allow the correct 
operation of the MCU with various stability/cost 
trade-offs. The OSCIN pin is the input pin, the 
OSCOUT pin is the output pin. Refer to ON-CHIP 
CLOCK OSCILLATOR description for additional 
information. 


RESET. The active low RESET pin is used to start 
the microcontroller to the beginning of its program. 
Additionally in the ST6394/96/99 the quartz oscil- 
lator will be disabled when the RESET pin is low 
to reduce power consumption during reset phase. 
Refer to RESET description for additional information. 


TEST. The TEST (mode select) pin is used to place 
the MCU into special operating mode. If TEST is 
held at Vss the MCU enters the normal operating 
mode. If TEST is held at Vpp when RESET is active 
the test operating mode is automatically selected 
(the user should connect this pin to Vss for normal 
operation). Refer to TEST mode description for 
additional information. 


PAO-PA7. These 8 lines are organized as one I/O 
port (A). Each line may be configured as either an 
input with or without pull-up resistor or as an output 
under software control of the data direction register. 
Pins PA4 to PA7 are configured as open-drain 
outputs (12V drive). On PA4-PA7 pins the input 
pull-up option is not available while PA6 and PA7 


have additional current driving capability (25mA, 
1V). PAO to PA3 pins are configured as push-pull. 
Refer to 1/O PORT description for additional infor- 
mation. 


PBO-PB6. These 7 lines are organized as one I/O 
port (B). Each line may be configured as either an 
input with or without internal pull-up resistor or as 
an output under software control of the data direc- 
tion register. Refer to I/O PORT description and Pin 
configurations (Figures 1 to 4) for additional infor- 
mation. 


PCQ-PC7. These 8 lines are organized as one I/O 
port (C). Each line may be configured as either an 
input with or without internal pull-up resistor or as 
an output under software control of the data direc- 
tion register. Pins PCO to PC3 are configured as 
open-drain (5V drive) in output mode while PC4 to 
PC7 are open-drain with 12V drive and the input 
pull-up options does not exist on these four pins. 
PCO, PC1 and PC3 lines when in output mode are 
"ANDed" with the SPI control signals and are all 
open-drain. PCO is connected to the SPI clock 
signal (SCL), PC1 with the SPI data signal (SDA) 
while PC3 is connected with SPI enable signal 
(SEN, used in S-BUS protocol). Pin PC4 and PC6 
can also be inputs to software programmable edge 
sensitive latches which can generate interrupts; 
PC4 can be connected to Power Interrupt (not 
available on ST6391 and ST6393) while PC6 can 
be connected to the IRIN/NMI interrupt line. Refer 
to I/O PORT description, Pin Configurations 
(Figures 1 to 4), INTERRUPT description for addi- 
tional information. 


O00, O1. These two lines are available only on 
916394 and ST6396. They are output open-drain 
pins with 12V drive. 
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PIN DESCRIPTION (Continued) 


DAO-DAS. These pins are the six PWM D/A outputs 
of the 6-bit on-chip D/A converters. These lines 
have open-drain outputs with 12V drive. The out- 
put repetition rate is 31.25KHz (with 8MHz clock) 
with the exception of ST6395 which has a repetition 
rate of 25KHz (with 8MHz clock). Refer to Pin 
Configurations (Figures 1 to 4) and D/A description 
for additional information. 


AFC. This is the input of the on-chip 10 levels 
comparator that can be used to implement the AFC 
function. This pin is an high impedance input able 
to withstand signals with a peak amplitude up to 
12V. Refer to Pin Configurations (Figures 1 to 4) 
and AFC description for additional information. 


OSDOSCIN, OSDOSCOUT. These are the On 
Screen display oscillator terminals. An oscillation 
capacitor and coil network have to be connected to 
provide the right signal to the OSD. 


Table 2. ST639X Pin Summary 


62.5KHz OUT 


A 


[pinFuncion | SSSCSCS~*~*~«S HO 
cask OUT _[Ouiput,Open-rai, taVSSSSSCSCSCSCS~S~S~S 
arc [hut Hghimpedance tev 


O0, 01 Output, Open-Drain, 12V 
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HSYNC, VSYNC. These are the horizontal and 
vertical synchronization pins. The active polarity of 
these pins to the OSD macrocell can be selected 
by the user as ROM mask option. If the device is 
specified to have negative logic inputs, then when 
these signals are low the OSD oscillator stops. If 
the device is specified to have positive logic inputs, 
then when these signals are high the OSD oscillator 
stops. Refer to OSD description for additiona infor- 
mation, 


R, G, B, BLANK. Outputs from the OSD. R, Gand 
B are the color outputs while BLANK is the blanking 
output. All outputs are push-pull. The active polarity 
of these pins to can be selected by the useras ROM 
mask option. Refer to the pin configurations for 
additional information. 


62.5kHz OUT. This pin is available only on the 
ST6399. The pin is an open-drain (12V) output at 
a frequency of 62.5kHz (with an 8MHz clock). The 
pin can be used to drive the SGS-THOMSON 
TEA5640 chroma processor. Refer to the TEA5640 
data sheet for more information. 


joscour =p Puro 
PC4-PC7 1/0, Open-Drain, 12V, No Input Pull-up, Schmitt Trigger Input 


BO-PB6 -Pull, 

FC , Hi ; 

AA0-PA3 -Pull, 

A4-PA5 - : 

EST - 

SCIN , isti ; 
OSCOUT ; - 
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ST639X CORE 


The Core of the ST639X Family is implemented 
independently from the I/O or memory configuration. 
Consequently, it can be treated as an independent 
central processor communicating with I/O and mem- 
ory via internal addresses, data, and control busses. 
The in-core communication is arranged as shown 
in the following block diagram figure; the controller 
being externally linked to both the reset and the 
oscillator, while the core is linked to the dedicated 
on-chip macrocells peripherals via the serial data 
bus and indirectly for interrupt purposes through 
the control registers. 


Registers 


The ST639X Family Core has five registers and 
three pairs of flags available to the programmer. 
They are shown in Figure 7 and are explained in 
the following paragraphs together with the program 
and data memory page registers. 


Accumulator (A). The accumulator is an 8-bit 
general purpose register used in all arithmetic cal- 
culations, logical operations, and data manipula- 
tions. The accumulator is addressed in the data 
space as RAM location at the FFH address. 


Figure 6. ST639X Core Block Diagram 


Figure 7. ST639X Core Programming Model 
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ST639X CORE (Continued) 


Accordingly, the ST639X instruction set can use the 
accumulator as any other register of the data 
space. 


Indirect Registers (X, Y). These two indirect reg- 
isters are used as pointers to the memory locations 
in the data space. They are used in the register-in- 
direct addressing mode.These registers can be 
addressed in the data space as RAM locations at 
the 80H (X) and 81H (Y) addresses. They can also 
be accessed with the direct, short direct, or bit direct 
addressing modes. Accordingly, the ST639X in- 
struction set can use the indirect registers as any 
other register of the data space. 


Short Direct Registers (V, W). These two registers 
are used to save one byte in short direct addressing 
mode. These registers can be addressed in the 
data space as RAM locations at the 82H (V) and 
83H (W) addresses. They can also be accessed 
with the direct and bit direct addressing modes. 
Accordingly, the ST639X instruction set can use the 
short direct registers as any other register of the 
data space. 


Program Counter (PC) 


The program counter is a 12-bit register that con- 
tains the address of the next ROM location to be 
processed by the core. This ROM location may be 
an opcode, an operand, or an address of operand. 
The 12-bit length allows the direct addressing of 
4096 bytes in the program space. Nevertheless, if 
the program space contains more than 4096 loca- 
tions, the further program space can be addressed 
by using the Program Bank Switch register. The PC 
value is incremented, after it is read for the address 
of the current instruction, by sending it through the 
ALU, so giving the address of the next byte in the 
program. To execute relative jumps the PC and the 
offset values are shifted through the ALU, where 
they will be added, and the result is shifted back 
into the PC. The program counter can be changed 
in the following ways: 


JP (Jump) instruction 
CALL instruction 
Relative Branch 


. PC= Jump address 
a eres PC= Call address 


instructions ......... PC= PC+offset 

Interrupt .......... PC= Interrupt vector 

FRESE” sc. 41k soy ee Blt, ee PC= Reset vector 

Testmode .......... PC=Test mode 
vector (1) 

RET & RETI instructions . . .PC= Pop (stack) 

Normal instruction ..... PC= PC+1 


Note: 1. Not available to the user. 
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Flags (C, Z) 


The ST63 Core includes three pairs of flags that 
correspond to 3 different modes: normal mode, 
interrupt mode and Non-Maskable-Interrupt-Mode. 
Each pair consists of a CARRY flag and a ZERO 
flag. One pair (CN, ZN) is used during normal oper- 
ation, one pair is used during the interrupt mode 
(CI,Zl) and one is used during the not-maskable 
interrupt mode (CNMI, ZNMI). 


The ST63 Core uses the pair of flags that corre- 
sponds to the actual mode: as soon as an interrupt 
(resp. a Non-Maskable-Interrupt) is generated, the 
ST639X Core uses the interrupt flags (resp. the NMI 
flags) instead of the normal flags. When the RET 
instruction is executed, the normal flags (resp. the 
interrupt flags) are restored if the MCU was in the 
normal mode (resp. in the interrupt mode) before the 
interrupt. Should be observed that each flag set can 
only be addressed in its own routine (Not-maskable 
interrupt, normal interrupt or main routine). The inter- 
rupt flags are not cleared during the context switching 
and so, they remain in the state they were at the exit 
of the last routine switching. 


The Carry flag is set when a carry or a borrow 
occurs during arithmetic operations, otherwise it is 
cleared. The Carry flag is also set to the value of 
the bit tested in a bit test instruction, and partici- 
pates in the rotate left instruction. 


The Zero flag is set if the result of the last arithmetic 
or logical operation was equal to zero, otherwise it 
is cleared. 


The switching between these three sets is automat- 
ically performed when an NMI, an interrupt and a 
RETI instructions occur. As the NMI mode is auto- 
matically selected after the reset of the MCU, the 
ST639X Core uses at first the NMI flags. Refer to 
INTERRUPT description for additional information. 


Stack 


The ST639X Core includes true LIFO hardware 
stack that eliminates the need for a stack pointer. 


Figure 8. Stack Operation 


ee PROGRAM COUNTER ie 
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inet a—! 
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ore SC 
Lf stack tever 6 fe 


VA00424 


7/60 


681 


$T6391,93,94,95,96,99 


ST639X CORE (Continued) 


The stack consists of six separate 12-bit RAM 
locations that do not belong to the data space RAM 
area. When a subroutine call (or interrupt request) 
occurs, the contents of each level is shifted into the 
next level while the content of the PC is shifted into 
the first level (the value of the sixth level will be lost). 
When subroutine or interrupt return occurs (RET or 
RETI instructions), the first level register is shifted 
back into the PC and the value of each level is 
shifted back into the previous level. These two 
operating modes are described in Figure 8. Since 
the accumulator, as all other data space registers, 
is not stored in this stack the handling of this 
registers shall be performed inside the subroutine. 
The stack pointer will remain in its deepest posi- 
tion, if more than 6 calls or interrupts are executed, 
so that the last return address will be lost. It will also 
remain in its highest position if the stack is empty 
and a RET or RETI is executed. In this case the 
next instruction will be executed. 


Memory Registers 


Figure 9. Program ROM Page Register 


PRPR 
Program ROM Page Register 
(CAH, Write Only) 


The PRPR register can be addressed like a RAM 
location in the Data Space at the CAH address; 
nevertheless it is a write-only register that can not 
be accessed with single-bit operations. This regis- 
ter is used to select the 2-Kbyte ROM bank of the 
Program Space that will be addressed. The number 
of the page has to be loaded in the PRPR register. 
The PRPR register is not cleared during the MCU 
initialization and should therefore be defined before 
jumping out of the static page. Refer to the Program 
Space description for additional information con- 
cerning the use of this registers. The PRPR register 
is not modified when an interrupt or a subrou- 
tine occurs. 


Figure 10. Data RAM Bank Register 


DRBR 
Data RAM Bank Register 
(E8H, Write Only) 


The DRBR register can be addressed like a RAM 
location in the Data Space at the E8H address, 
nevertheless it is write-only register that can not be 
accessed with single-bit operations. This register 
is used to select the desired 64-byte RAM/EE- 
PROM bank of the Data Space. The number of the 
bank has to be loaded in the DRBR register and 
the instruction has to point to the selected location 
as it was in the 0 bank (from OOH address to 3FH 
address). This register is cleared during the MCU 
initialization (the Data space 0 bank is automat- 
ically addressed after the Reset). Refer to the Data 
Space description for additional information. The 
DRBR register is not modified when a interrupt or 
a subroutine occurs. 


Figure 11. Data ROM Window Register 


DWR 
Data ROM Window Register 
(C9H, Write Only) 


The DWR register can be addressed like a RAM 
location in the Data Space at the C9H address, 
nevertheless it is write-only register that can not be 
accessed with single-bit operations. This register is 
used to move up and down the 64-byte read-only data 
window (from the 40H address to 7FH address of the 
Data Space) along the ROM memory of the MCU by 
Step of 64 bytes. The effective address of the byte to 
be read as a data in the ROM memory is obtained by 
the concatenation of the 6 less significant bits of the 
address given in the instruction (as less significant 
bits) and the content of the DWR register (as most 
significant bits). Refer to the Data Space description 
for additional information. 
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MEMORY SPACES Space. A description of these spaces is shown in 
Figure 12 and Figure 13. (Figure 14 refers to the 

The MCUs operate in three different memory 

spaces: Program Space, Data Space, and Stack ST6394 which has a total of 8K bytes of ROM). 


Figure 12. ST639X Data Space Figure 13. ST639X data Space (Continued) 


DATA RAM/EEPROM/OSD 
BANK AREA 


DATA ROM RESERVED 
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DAO DATA/CONTROL REGISTER 


OUTPUTS CONTROL REGISTER 
DATA RAM DA4 DATA/CONTROL REGISTER 
DA5 DATA/CONTROL REGISTER 


DEDIC. LATCHES CONTROL REG. 
RESERVED 


OSD CONTROL REGISTERS LOCATED 
RESERVED IN PAGE 6 OF BANKED DATA RAM 


TIMER 1 STATUS/CONTROL REG. 
RESERVED 


= 9/60 
ky7_ S&S;THOMSON 
683 


ST6391 ,93,94,95,96,99 


MEMORY SPACES (Continued) 


Figure 14. ST6394 Memory Addressing Description Diagram 


PROGRAM SPACE 


INTERRUPT & 
RESET VECTORS 


Program Space 

The program space is physically implemented in 
the ROM memory and includes all the instructions 
that are to be executed, as well as the data required 
for the immediate addressing mode instructions, 
the reserved test area and user vectors. It is ad- 
dressed thanks to the 12-bit Program Counter reg- 
ister (PC register) and so, the ST639X Core 
can directly address up to 4K bytes of Program 
Space. Nevertheless, the Program Space can be 
extended by the addition of 2-Kbyte ROM banks as 
it is shown in figure 14 in which an 8 Kbyte (as it is 
in ST6394) memory is described. These banks are 
addressed by pointing to the OOO0OH-7FFH locations 
of the Program Space thanks to the Program 
Counter, and by writing the appropriate code in the 
Program ROM Page Register (PRPR register) lo- 
cated at the CAH address of the Data Space. 
Because interrupts and common subroutines 
should be available all the time only the lower 2K 
byte of the 4K program space are bank switched 
while the upper 2K byte can be seen as static 
space. Table 3 gives the different codes that allows 
the selection of the corresponding banks. Note 
that, from the memory point of view, the Page 1 and 
the Static Page represent the same physical mem- 
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ory: itis only a different way of addressing the same 
location. On ST6394 a total of 8192 bytes of ROM 
have been implemented; 7948 are available as 
user ROM while 244 are reserved for testing. On 
the ST6391, ST6393 and ST6399 a total of 16384 
bytes of ROM have been implemented; 16076 are 
available as user ROM while 308 are reserved for 
testing. On the ST6395, ST6396 a total of 20480 
bytes of ROM have been implemented; 20140 are 
available as user ROM while 340 are reserved for 
testing. 


Figure 15. ST6394 8K Bytes Program Space 
Addressing Description 
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MEMORY SPACES (Continued) 


Figure 16. Program ROM Page Register 


PRPR 
Program ROM Page Register 
(CAH Write Only) 


PRPRO = Prog. ROM Select 0 
PRPR1 = Prog ROM Select 1 
PRPR2 = Prog ROM Select 2 
PRPR3 = Prog ROM Select 3 
Unused 
Unused 
Unused 


Unused 


D7-D5. These bits are not used. 


PRPR4-PRPRO. These are the program ROM 
banking bits and the value loaded selects the corre- 
sponding page to be addressed in the lower part of 
4K program address space as specified in Table 
3. This register is undefined on reset. 


Table 3. ST639X Program ROM Page Register 
Coding 


PRPR3|PRPR2|PRPR1/PRPRO| PC11 wn 
Static Page 
(Page 1) 


STA 
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Note. The number of bits implemented depends on 
the size of the ROM of the device. Only the lower 
part of address space has been bankswitched 
because interrupt vectors and common subrou- 
tines should be available all the time. The reason 
of this structure is due to the fact that it is not 
possible to jump from a dynamic page to another, 
unless jumping back to the static page, changing 
contents of PRPR, and, than, jumping to a different 
dynamic page. 


Care is required when handling the PRPR register 
as it is write only. For this reason, it is not allowed 
to change the PRPR contents while executing in- 
terrupts drivers, as the driver cannot save and than 
restore its previous content. Anyway, this operation 
may be necessary if the sum of common routines 
and interrupt drivers will take more than 2K bytes; 
in this case could be necessary to divide the inter- 
rupt driver in a (minor) part in the static page (start 
and end), and in the second (major) part in one 
dynamic page. If it is impossible to avoid the writing 
of this register in interrupts drivers, an image of this 
register must be savedin a RAM location, and each 
time the program writes the PRPR it writes also the 
image register. The image register must be written 
first, so if an interrupt occurs between the two 
instructions the PRPR register is not affected. 
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MEMORY SPACE (Continued) 


Table 4. ST639X Program ROM Memory Map (up to 20K Bytes) 


ROM Page Device Address EPROM Address (1) 


PAGEO O0000H-007FH 0000H-007FH Reserved 
0080H-07FFH 0080H-07FFH User ROM 


0800H-OF9FH 0800H-OF9FH User ROM 
OFAOQH-OFEFH OFAOH-OFEFH Reserved 
OFFOH-OFF7H OFFOH-OFF7H Interrupt Vectors 
OFF8H-OFFBH OFF8H-OFFBH Reserved 


OFFEH-OFFFH OFFEH-OFFFH ReSet Vector 


PAGE 2 0000H-000FH 1000H-100FH Reserved 
0010H-07FFH 1010H-17FFH User ROM 
PAGE 3 O000H-000FH 1800H-180FH Reserved 
0010H-07FFH 1810H-1FFFH User ROM (2) 
PAGE 4 O000H-0O00FH 2000H-200FH Reserved 
0010H-07FFH 2010H-27FFH User ROM 


PAGE 5 O0000H-000FH 2800H-280FH Reserved 
0010H-07FFH 2810H-2FFFH User ROM 
PAGE 6 O0000H-000FH 3000H-300FH Reserved 
0010H-07FFH 3010H-37FFH User ROM 
PAGE 7 0000H-000FH 3800H-380FH Reserved 
0010H-O7FFH 3810H-3FFFH User ROM (3) 
PAGE 8 OO00H-000FH 4000H-400FH Reserved 
0010H-07FFH 4010H-47FFH User ROM 
PAGE 9 QOO00H-O00FH 4800H-480FH Reserved 
0010H-07FFH 4810H-4FFFH User ROM (4) 


Notes: 

1. EPROM addresses are related to the use of ST63P9X piggyback emulation devices. 
2. End address for ST6394 

3. End address for ST6391,93,99 

4. End address for ST6395,96 
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MEMORY SPACE (Continued) 


Data Space 


The instruction set of the ST639X Core operates on 
a specific space, named Data Space that contains 
all the data necessary for the processing of the 
program. The Data Space allows the addressing of 
RAM memory (up to 256 bytes for the ST639X 
family), EEPROM memory (up to 384 bytes for the 
ST639X family), ST639X Core/peripheral registers, 
and read-only data such as constants and the 
look-up tables. 


Data ROM Addressing. All the read-only data are 
physically implemented in the ROM memory in 
which the Program Space is also implemented. The 
ROM memory therefore contains the program to be 
executed and also the constants and the look-up 
tables needed for the program. The locations of 
Data Space in which the different constants and 
look-up tables are addressed by the ST639X Core 
can be considered as being a 64-byte window 
through which it is possible to access to the read- 
only data stored in the ROM memory. This window 
is located from the 40H address to the 7FH address 
in the Data space and allows the direct reading of 
the bytes from the OOOH address to the 03FH 
address in the ROM memory. All the bytes of the 
ROM memory can be used to store either instruc- 
tions or read-only data. Indeed, the window can be 
moved by step of 64 bytes along the ROM memory 
in writing the appropriate code in the Write-only 
Data ROM Window register (DWR register, location 
C9H). The effective address of the byte to be read 
as a data in the ROM memory is obtained by the 
concatenation of the 6 less significant bits of the 
address in the Data Space (as less significant bits) 
and the content of the DWR register (as most 
significant bits). So when addressing location 40H 
of data space, and 0 is loaded in the DWR register, 
the physical addressed location in ROM is OOH. 


Note. The data ROM window cannot address win- 
dows above the 16k byte range. 
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Figure 17. Data ROM Window Register 


DWR 
Data ROM Window Register 
(C9H Write Only) 


PEPPER 
DWRO = Data ROM Window 0 
DWR1 = Data ROM Window 1 
DWR2 = Data ROM Window 2 
DWR3.-= Data ROM Window 3 
DWR4 = Data ROM Window 4 


DWRS5 = Data ROM Window 5 
DWR6 = Data ROM Window 6 


DWR7 = Data ROM Window 7 


DWR7-DWRO. These are the Data Rom Window 
bits that correspond to the upper bits of data ROM 
program space. The ST6394 is an 8k byte device 
and as such DWR7 is not used. This register is 
undefined after reset. 


Notes Care is required when handling the DWR 
register as it is write only. For this reason, it is not 
allowed to change the DWR contents while executing 
interrupts drivers, as the driver cannot save and than 
restore its previous content. If it is impossible to avoid 
the writing of this register in interrupts drivers, an 
image of this register must be saved in a RAM 
location, and each time the program writes the DWR 
it writes also the image register. The image register 
must be written first, so if an interrupt occurs between 
the two instructions the DWR register is not affected. 


Data RAM/EEPROM/OSD RAM Addressing 


In all members of the ST639X family 64 bytes of data 
RAM are directly addressable in the data space from 
80H to BFH addresses. The additional 192 bytes of 
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MEMORY SPACE (Continued) 


RAM (depending on the device), the 384 bytes of 
EEPROM memory (depending on the device), and 
the OSD RAM can be addressed using the banks 
of 64 bytes located between addresses 00H and 
3FH. The selection of the bank is done by pro- 
gramming the Data RAM Bank Switching register 
(DRBR register) located at the E8H address of the 
Data Space. In this way each bank of RAM, EE- 
PROM or OSD RAM can select 64 bytes at a time. 
No more than one bank should be set at a time. 


Figure 18. Data RAM Bank Register 


DRBR 
Data RAM Bank Register 
(E8H Write Only) 


DRBRO = Data RAM Bank 0 


DRBR1 = Data RAM Bank 1 


DRBR2 = Data RAM Bank 2 
DRBR3 = Data RAM Bank 3 
DRBR4 = Data RAM Bank 4 
DRBR5 = Data RAM Bank 5 
DRBR6 = Data RAM Bank 6 
DRBR7 = Data RAM Bank 7 


Table 5. Data RAM Bank Register Set-up 


EEPROM Page 2 


[DRBRVawe | ‘Selection —«|~=S*S*S*~*«C eee 
go |EEBROMPage2+|—~ST6864, ST6865, ST65B5 
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DRBR7,DRBR1,DRBRO. These bits select the 
EEPROM pages. 


DRBR6, DRBR5B. Each of these bits, when set, will 
select one OSD RAM register page. 


DRBR4,DRBR3,DRBR2. Each of these bits, when 
set, will select one RAM page. 


This register is undefined after reset. 


Table 5 summarizes how to set the Data RAM Bank 
Register in order to select the various banks or 
pages. 

Notes : 

Care is required when handling the DRBR register 
as it is write only. For this reason, it is not allowed 
to change the DWR contents while executing inter- 
rupts drivers, as the driver cannot save and than 
restore its previous content. If it is impossible to 
avoid the writing of this register in interrupts drivers, 
an image of this register must be saved in a RAM 
location, and each time the program writes the 
DRBR it writes also the image register. 

The image register must be written first, so if an 
interrupt occurs between the two instructions the 
DRBR register is not affected. 


EEPROM Description 


The data space of ST639X family from OOH to 3FH 
is paged as described in Table 5. The ST6391, 
ST6393 and ST6399 have 128 bytes of EEPROM 
located in two pages of 64 bytes (pages 0 and 
1). The ST6394,ST6395 and ST6396 have 384 
bytes of EEPROM located in six pages of 64 bytes 
(pages 0,1,2,3,4,5 and 6, see Table 5). 


Through the programming of the Data RAM Bank 
Register (DRBR= E8h) the user can select the bank 
or page leaving unaffected the way to address the 
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Static registers. The way to address the "dynamic" 
page is to set the DRBR as described in Table 5 
(e.g. to select EEPROM page 0, the DRBR has to 
be loaded with content 01H, see Data RAM/EE- 
PROM/OSD RAM addressing for additional infor- 
mation). Bits 0, 1 and 7 of the DRBR are dedicated 
to the EEPROM. 


The EEPROM module is physically organized in 32 
byte modules (2 modules per page) and does not 
require dedicated instructions to be accessed in 
reading or writing. The EEPROM is controlled by the 
EEPROM Control Register (EECR=EAH). Any EE- 
PROM location can be read just like any other data 
location, also in terms of access time. 

To write an EEPROM location takes about 5 mSec 
(10mSec max) and during this time the EEPROM 
is not accessible by the Core. A busy flag can be 
read by the Core to know the EEPROM status be- 
fore trying any access. In writing the EEPROM can 
work in two modes: Byte Mode (BMODE) and 
Parallel Mode (PMODE). The BMODE is the nor- 
mal way to use the EEPROM and consists in 
accessing one byte ata time. The PMODE consists 
in accessing 8 bytes per time. 


Figure 19. EEPROM Control Register 


EECR 
EEPROM Control Register 
(EAH Read/Write) 


EN = EEPROM Enable Bit 

BS = EEPROM Busy Bit 

PE = Parallel Mode Enable Bit 
PS = Parallel Start Bit 


Reserved (Must be set L) 


Reserved (Must be set L) 
SB = Stand-by Enable Bit 


Unused 


D7. Not used 


SB. WAITE ONLY. lf this bit is set the EEPROM is 
disabled (any access will be meaningless) and the 
power consumption of the EEPROM is reduced to 
the leakage values. 


D5, D4. Reserved for testing purposes, they must 
be set to zero. 
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PS. SET ONLY. Once in Parallel Mode, as soon as 
the user software sets the PS bit the parallel writing 
of the 8 adjacent registers will start. PS is internally 
reset at the end of the programming procedure. 
Note that less than 8 bytes can be written; after 
parallel programming the remaining undefined 
bytes will have no particular content. 


PE. WAITE ONLY. This bit must be set by the 
user program in order to perform parallel pro- 
gramming (more bytes per time). If PE is set and 
the "parallel start bit" (PS) is low, up to 8 adjacent 
bytes can be written at the maximum speed, the 
content being stored in volatile registers. These 8 
adjacent bytes can be considered as row, whose 
A7, A6, Ad, A4, AS are fixed while A2, A1 and AO 
are the changing bytes. PE is automatically reset 
at the end of any parallel programming procedure. 
PE canbe reset by the user software before starting 
the programming procedure, leaving unchanged 
the EEPROM registers. 


BS. READ ONLY. This bit will be automatically set 
by the CORE when the user program modifies an 
EEPROM register. The user program has to test it 
before any read or write EEPROM operation; any 
attempt to access the EEPROM while "busy bit" is 
set will be aborted and the writing procedure in 
progress completed. 


EN. WAITE ONLY. This bit MUST be set to one in 
order to write any EEPROM register. If the user 
program will attempt to write the EEPROM when 
EN= 0 the involved registers will be unaffected and 
the "busy bit" will not be set. 


After RESET the content of EECR register will be OOH. 


Notes : 

When the EEPROM is busy (BS= 1) the EECR can 
not be accessed in write mode, it is only possible 
to read BS status. This implies that as long as the 
EEPROM is busy it is not possible to change the 
status of the EEPROM control register. EECR bits 
4 and 5 are reserved for testing purposes, and the 
user must never set them to 1. 


Additional Notes on Parallel Mode. If the user 
wants to perform a parallel programming the first 
action should be the set to one the PE bit; from this 
moment the first time the EEPROM will be ad- 
dressed in writing, the ROW address will be latched 
and it will be possible to change it only at the end 
of the programming procedure or by resetting PE 
without programming the EEPROM. After the ROW 
address latching the Core can "see" just one EE- 
PROM row (the selected one) and any attempt to 
write or read other rows will produce errors. Do not 
read the EEPROM while PR is set. 


As soon as PE bit is set, the 8 volatile ROW latches 
are cleared. From this moment the user can load 
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MEMORY SPACE (Continued) 


data in the whole ROW or just in a subset. PS 
setting will modify the EEPROM registers corre- 
sponding to the ROW latches accessed after PE. For 
example, if the software sets PE and accesses EE- 
PROM in writing at addresses 18H,1AH,1BH and 
then sets PS, these three registers will be modified 
at the same time; the remaining bytes will have no 
particular content. Note that PE is internally reset at 
the end of the programming procedure. This implies 
that the user must set PE bit between two parallel 
programming procedures. Anyway the user can set 
and then reset PE without performing any EEPROM 
programming. PS is a set only bit and is internally 
reset at the end of the programming procedure. Note 
that if the user tries to set PS while PE is not set there 
will not be any programming procedure and the PS 
bit will be unaffected. Consequently PS bit can not 
be set if EN is low. PS can be affected by the user 
set if, and only if, EN and PE bits are also set to one. 


Warning : Parallel programming of the EEPROM 
with less than eight bytes may corrupt other bytes 
and should therefore be used with care, as here 
after underlined. 


a. Reason for limitation: 
betweeen PE (Parallel Enable) and PS (Parallel 
Start) of the EEPROM, the user writes up to eight 
bytes into the volatile data registers, a latch is also 
set to indicate which bytes have been accessed; 
the accessed bytes will be programmed when PS 
arrives. The logic is such that it is possible to set 
the latches of bytes which have NOT been ac- 
cessed. The latches are set whenever ANY regis- 
ter in the banked dataspace (OOh-3FH) is 
accessed for READ or WRITE between a PE and 
PS. The latch which is set will be determined by 
the three least significant bits of the register ad- 
dress. Only the latch is set, so final data of a 


corrupted byte after the parallel programming is - 


always FFH. 


Note: read operations also occur internally to the 
micro for most instructions. Even if bytes are not 
seen to be corrupted within the parallel programm- 
ing routine, care should be taken, since they could 
become corrupted by an interrupt routine being 
serviced during loading of parallel bytes. 

This ts logic related and is not a marginality or 
race condition; piggyback devices perform in the 
same way as ROM devices. Parallel programm- 
ing is tested with only LDI rr,nn instructions which 
do not corrupt other bytes. 


b. To Avoid Corrupted Bytes: 
— use Single Byte Mode, or 


— always define all eight bytes in Parallel Pro- 
gramming Mode, or 
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— when programming less than eight bytes, the 
remaining EEPROM bytes should do not used 
by the program. 


Additional Notes Regarding Differences Be- 
tween ST639X Devices and Corresponding 
Emulators. While PE is set, all the EEPROM page 
currently selected is accessible in reading and the 
writing of the bytes happens at the row to which 
belongs the last byte written before setting PS. The 
sequence: set PE, write in 10H the value X, write in 
21H the value Y, set PS, will result in: 10H unchanged, 
20H loaded with value X, 21H loaded with value Y. In 
the emulator bits 4 and 5 of the EECR are im- 
plemented.!f the user set to 1 one or both of these bits 
the contents of the EEPROM will be destroyed. The 
user should use care in using EEPROM emulation as 
in general the emulator does not emulate the beha- 
viour of the EEPROM when it is misused. 


STACK SPACE 


The stack space consists of six 12 bit registers that 
are used for stacking subroutine and interrupt return 
addresses plus the current program counter register. 


TEST MODE 


The test mode can be entered by connecting the 
TEST pin to an high logic level when reset is active; 
this action enables the factory test mode. The user 
is recommended to avoid this situation for normal 
operation. (TEST pin should be tied to ground). 


INTERRUPT 


The ST639X Core can manage 4 different mask- 
able interrupt sources, plus one non-maskable in- 
terrupt source (top priority level interrupt). Each 
source is associated with a particular interrupt vec- 
tor that contains a Jump instruction to the related 
interrupt service routine. Each vector is located in 
the Program Space at a particular address (see 
Table 6). When a source provides an interrupt 
request, and the request processing is also en- 
abled by the ST639X Core, then the PC register is 
loaded with the address of the interrupt vector (i.e. 
of the Jump instruction). Finally, the PC is loaded 
with the address of the Jump instruction and the 
interrupt routine is processed. 


The relationship between vector and source and 
the associated priority is hardware fixed for the 
different ST639X devices. For some interrupt sour- 
ces it is also possible to select by software the kind 
of event that will generate the interrupt. 

All interrupts can be disabled by writing to the GEN 
bit (global interrupt enable) of the interrupt option 
register (address C8H). After a reset, ST639X is in 
non maskable interrupt mode, so no interrupts will 
be accepted and NMI flags will be used, untila RET! 
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INTERRUPT (Continued) 


instruction is executed. If an interrupt is executed, 
one special cycle is made by the core, during that 
the PC is set to the related interrupt vector address. 
A jump instruction at this address has to redirect 
program execution to the beginning of the related 
interrupt routine. The interrupt detecting cycle, also 
resets the related interrupt flag (not available to the 
user), so that another interrupt can be stored for this 
current vector, while its driver is under execution. 


If additional interrupts arrive from the same source, 
tftey will be lost. NMI can interrupt other interrupt 
routines at any time, while other interrupts cannot 
interrupt each other. If more than one interrupt is 
waiting for service, they are executed according to 
their priority. The lower the number, the higher the 
priority. Priority is, therefore, fixed. Interrupts are 
checked during the last cycle of an instruction (RET 
included). Level sensitive interrupts have to be valid 
during this period. 

Table 6 details the different interrupt vectors/sour- 
ces relationships. 


Table 6. Interrupt Vectors/Sources 
Relationships 


Associated 
Interrupt Source Vector Vector Address 
PC6/IRIN Interrupt 
Pin (1) Vector # 0 (NMI) PEP CH EEDH 


Timer 2 OFF6H-OFF7H 


Interrupt 
Vector # 1 
Interrupt 
Vector # 2 
Interrupt 
Vector #3 
Interrupt 
Vector # 4 


Note: 1. This pinis associated with the NMI Interrupt Vector 


Vsync OFF4H-OFF5H 


Timer 1 OFF2H-OFF3H 


PC4/PWRIN OFFOH-OFF1H 


Interrupt Vectors/Sources 


The ST639X Core includes 5 different interrupt 
vectors in order to branch to 5 different interrupt 
routines. The interrupt vectors are located in the 
fixed (or static) page of the Program Space. 


The interrupt vector associated with the non-mask- 
able interrupt source is named interrupt vector #0. 
It is located at the (FFCH,FFDH) addresses in the 
Program Space. This vector is associated with the 
PC6/IRIN pin; refer to the ST639X Interrupt Details 
section for more information. 


The interrupt vectors located at addresses 
(FF6H,FF7H), (FF4H,FF5H), (FF2H,FF3H), 
(FFOH,FF1H) are named interrupt vectors #1, #2, 
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#3 and #4 respectively. These vectors are associ- 
ated with TIMER 2 (#1), VSYNC (#2), TIMER 1 (#3) 
and PC4(PWRIN) (#4); refer to the ST639X Inter- 
rupt Details description for more information. 


Interrupt Priority 


The non-maskable interrupt request has the hig- 
hest priority and can interrupt any other interrupt 
routines at any time, nevertheless the other inter- 
rupts cannot interrupt each other. If more than one 
interrupt request is pending, they are processed by 
the ST639X Core according to their priority level: 
vector #1 has the higher priority while vector #4 the 
lower. The priority of each interrupt source is hard- 
ware fixed. 


Interrupt Option Register 


The Interrupt Option Register (IOR register, location 
C8H) is used to enable/disable the individual inter- 
rupt sources and to select the operating mode of 
the external interrupt inputs. This register can be 
addressed in the Data Space as RAM location at 
the C8H address, nevertheless it is write-only reg- 
ister that can not be accessed with single-bit oper- 
ations. The operating modes of the external 
interrupt inputs associated to interrupt vectors #1 
and #2 are selected through bits 4 and 5 of the I|OR 
register. 


Figure 20. Interrupt Option Register 


IOR 
Interrupt Option Register 
(C8H Write Only) 
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DO = Unused 

D1 = Unused 

D2 = Unused 

D3 = Unused 

GEN = Global Enable Bit 

ES2 = Edge Selection Bit 

EL1 = Edge Level Selection Bit 


Unused 


D7. Not used. 


EL1. This is the Edge/Level selection bit of interrupt 
#1. When set to one, the interrupt is generated on 
low level of the related signal; when cleared to zero, 
the interrupt is generated on falling edge. The bitis 
cleared to zero after reset. 


ES2. This is the edge selection bit on interrupt #2. 
This bit is used on the ST639X devices with on-chip 
OSD generator for VSYNC detection. 
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INTERRUPT (Continued) 


GEN. This is the global enable bit. When set to one all 
interrupts are globally enabled; when this bit is cleared 
to zero all interrupts are disabled (including NMI). 


D3 - DO. These bits are not used. 


Interrupt Procedure 


The interrupt procedure is very similar to a call 
procedure; the user can consider the interrupt as 
an asynchronous call procedure. As this is an 
asynchronous event the user does not know about 
the context and the time at which it occurred. As a 
result the user should save all the data space 
registers which will be used inside the interrupt 
routines. There are separate sets of processor 
flags for normal, interrupt and non-maskable inter- 
rupt modes which are automatically switched and 
so these do not need to be saved. 


The following list summarizes the interrupt proce- 

dure (refer also to Figure 21. Interrupt Processing 

Flow Chart): 

- Interrupt detection 

- The flags C and Z of the main routine are ex- 
changed with the flags C and Z of the interrupt 
routine (resp. the NMI flags) 

- The value of the PC is stored in the first level of 
the stack - The normal interrupt lines are inhibited 
(NMI still active) 


- The edge flip-flop is reset 
- The related interrupt vector is loaded in the PC. 


- User selected registers are saved inside the inter- 
rupt service routine (normally on a software stack) 


- The source of the interrupt is found by polling (if 
more than one source is associated to the same 
vector) 


- Interrupt servicing 
- Return from interrupt (RET) 


- Automatically the ST639X core switches back to 
the normal flags (resp the interrupt flags) and 
pops the previous PC value from the stack 


The interrupt routine begins usually by the identifi- 
cation of the device that has generated the interrupt 
request. The user should save the registers which 
are used inside the interrupt routine (that holds 
relevant data) into a software stack. 

After the RETI instruction execution, the Core car- 
ries out the previous actions and the main routine 
can continue. 


ST639X Interrupt Details 


IR Interrupt (#0). The IRIN/PC6 Interrupt is con- 
nected to the first interrupt #0 (NMI, OFFCH). If the 
IRINT interrupt is disabled at the Latch circuitry, 
then it will be high. The #0 interrupt input detects a 
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Figure 20. Interrupt Processing Flow-Chart 
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high to low level. Note that once #0 has been 
latched, then the only way to remove the latched 
#0 signalis to service the interrupt. #0 can interrupt 
the other interrupts. A simple latch is provided from 
the PC6(IRIN) pin in order to generate the IRINT 
signal. This latch can be triggered by either the 
positive or negative edge of IRIN signal. IRINT is 
inverted with respect to the latch. The latch can be 
read by software and reset by software. 


TIMER 2 Interrupt (#1). The TIMER 2 Interrupt is 
connected to the interrupt #1 (OFF6H). The TIMER 2 
interrupt generates a low level (which is latched in the 
timer). For more information on the timer interrupt refer 
to the timer section. Either the low level or negative 
edge selection for #1 can be used. Bit 6 of the interrupt 
option register C8H is used to select negative edge 
(B1=0) or low level (B1=1) interrupts. Note that once 
a negative edge has been latched, then the only way 
to remove the latched signal is to service the interrupt. 
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INTERRUPT (Continued) 


VSYNC Interrupt (#2). The VSYNC Interrupt is 
connected to the interrupt #2. When disabled the 
VSYNCINT signal is low. The VSYNCINT signal is 
inverted with respect to the signal applied to the 
VSYNCN pin. Bit 5 of the interrupt option register 
C8H is used to select the negative edge (B2=0) or 
the positive edge (B2=1); the edge will depend 
on the application. Note that once an edge has 
been latched, then the only way to remove the 
latched signal is to service the interrupt. Care must 
be taken not to generate spurious interrupts. This 
interrupt may be used for synchronize to the 
VSYNC signal in order to change characters in the 
OSD only when the screen is on vertical blanking 
(if desired). This method may also be used to blink 
characters. 


TIMER 1 Interrupt (#3). The TIMER 1 Interrupt is 
connected to the fourth interrupt #3 (OFF2H) which 
detects a high to low level (latched in the timer). For 
more information on the timer interrupt refer to the 
timer section. 


PWR interrupt (#4). The PWR Interrupt is con- 
nected to the fifth interrupt #4 (OFFOH). If the 
PWRINTN is disabled at the PWR circuitry, then it 
will be high. The #4 interrupt input detects a low 
level. This interrupt is not available on the ST6391 
and ST6393. A simple latch is provided from the 
PC4 (PWRIN)pin in order to generate the 
PWRINTN signal. This latch can be triggered by 
either the positive or negative edge of the PWRIN 
signal. PWRINTN is inverted with respect to the 
latch. The latch can be reset by software. 


Figure 22. Internal Reset Circuit 
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Notes Global disable does not reset edge sensitive 
interrupt flags. These edge sensitive interrupts 
become pending again when global disabling is 
released. Moreover, edge sensitive interrupts are 
stored in the related flags also when interrupts are 
globally disabled, unless each edge sensitive inter- 
rupt is also individually disabled before the inter- 
rupting event happens. Global disable is done by 
clearing the GEN bit of Interrupt option register, 
while any individual disable is done in the control 
register of the peripheral. The on-chip Timer periph- 
erals have an interrupt request flag bit (TMZ), this bit 
is set to one when the device wants to generate an 
interrupt request and a mask bit (ETI) that must be set 
to one to allow the transfer of the flag bit to the Core. 


RESET 


The ST639X devices can be reset in two ways: by 
the external reset input (RESET) tied low and by 
the hardware activated digital watchdog peripheral. 


RESET Input 


The external active low reset pin is used to reset the 
ST639X devices and provide an orderly software 
startup procedure. The activation of the Reset pin 
may occur at any time in the RUN or WAIT mode. 
Even short pulses at the reset pin will be accepted 
since the reset signal is latched internally and is only 
cleared after 2048 clocks at the oscillator pin. The 
clocks from the oscillator pin to the reset circuitry are 
buffered by a schmit trigger so that an oscillator in 
start-up conditions will not give spurious clocks. When 
the reset pin of the ST6394, ST6396 and ST6399 is 
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RESET (Continued) 


Figure 23. Reset & Interrupt Processing 
Flow-chart 
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held low, the external quartz oscillator is also dis- 
abled in order to reduce current consumption. The 
MCU is configured in the Reset mode as long as 
the signal of the RESET pin is low. The processing 
of the program is stopped and the standard 
Input/Output ports (port A, port B and port C) are in 
the input state. As soon as the level on the reset 
pin becomes high, the initialization sequence is 
executed. Refer to the MCU initialization sequence 
for additional information. 


Watchdog Reset 


The ST639X devices are provided with an on-chip 
hardware activated digital watchdog function in 
order to provide a graceful recovery from a soft- 
ware upset. If the watchdog register is not re- 
freshed and the end-of-count is reached, then the 
reset state will be latched into the MCU and an 
internal circuit pulls down the reset pin. This also 
resets the watchdog which subsequently turns off 
the pull-down and activates the pull-up device at 
the reset pin. This causes the positive transition at 
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Figure 24. Restart Initialization Program 
Flow-chart 
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the reset pin. The MCU will then exit the reset state 
after 2048 clocks on the oscillator pin. 


Application Notes 


An external resistor between Vpp and the reset pin 
is not required because an internal pull-up device 
is provided. The user may prefer to add an external 
pull-up resistor. 


An internal Power-on device does not guarantee 
that the MCU will exit the reset state when Vpp is 
above 4.5V and therefore the RESET pin should be 
externally controlled. 


MCU Initialization Sequence 


When a reset occurs the stack is reset to program 
counter, the PC is loaded with the address of the 
reset vector (located in the program ROM at ad- 
dresses FFEH & FFFH). A jump instruction to the 
beginning of the program has to be written into 
these locations.After a reset the interrupt mask is 
automatically activated so that the Core is in non- 
maskable interrupt mode to prevent false or ghost 
interrupts during the restart phase. Therefore the 
restart routine should be terminated by a RETI 
instruction to switch to normal mode and enable 
interrupts. If no pending interrupt is present at the 
end of the reset routine, the ST639X will continue 
with the instruction after the RETI; otherwise the 
pending interrupt will be serviced. 
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RESET Low Power Mode 


The ST6394/96 and ST6399 have a special low 
power mode when the reset pin is held low. When 
the reset pin is low, the quartz oscillator is Disabled 
allowing reduced current consumption. When the 
reset pin is raised the quartz oscillator is enabled 
and oscillations will start to build up.The internal 
reset circuitry will count 2048 clocks on the oscilla- 
tor pin before allowing the MCU to go out of the 
reset state;the clocks are after a schmtit trigger so 
that false or multiple counts are not possible. 


WAIT & STOP MODES 


The STOP and WAIT modes have been im- 
plemented in the ST639X Core in order to reduce 
the consumption of the device when the latter has 
no instruction to execute. These two modes are 
described in the following paragraphs. On ST639X 
as the hardware activated digital watchdog function 
is present the STOP instruction is de-activated and 
any attempt to execute it will cause the automatic 
execution of a WAIT instruction. 


WAIT Mode 


The configuration of the MCU in the WAIT mode 
occurs as soon as the WAIT instruction is executed. 
The microcontroller can also be considered as being 
in a "software frozen" state where the Core stops 
processing the instructions of the routine, the con- 
tents of the RAM locations and peripheral registers 
are saved as long as the power supply voltage is 
higher than the RAM retention voltage but where the 
peripherals are still working. 

The WAIT mode is used when the user wants to 
reduce the consumption of the MCU when itis in idle, 
while not loosing count of time or monitoring of 
external events. The oscillator is not stopped in order 
to provide clock signal to the peripherals. The timers 
counting may be enabled (writing the PSI bitin TSCR 
register) and the timer interrupt may be also enabled 
before entering the WAIT mode; this allows the WAIT 
mode to be left when timer interrupt occurs. If the exit 
from the WAIT mode is performed with a general 
RESET (either from the activation of the external pin 
or by watchdog reset) the MCU will enter a normal 
reset procedure as described in the RESET chapter. 
If an interrupt is generated during WAIT mode the 
MCU behaviour depends on the state of the 
ST639X Core before the initialization of the WAIT 
sequence, but also of the kind of the interrupt 
request that is generated. This case will be de- 
scribed in the following paragraphs. In any case, 
the ST639X Core does not generate any delay after 
the occurrence of the interrupt because the oscil- 
lator clock is still available. 
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STOP Mode 


On ST639X the hardware watchdog is present and 
the STOP instruction has been de-activated. Any 
attempt to execute a STOP will cause the automatic 
execution of a WAIT instruction. 


Exit from WAIT Mode 


The following paragraphs describe the output pro- 
cedure of the ST639X Core from WAIT mode when 
an interrupt occurs. It must be noted that the restart 
sequence depends on the original state of the MCU 
(normal, interrupt or non-maskable interrupt mode) 
before the start of the WAIT sequence, but also of 
the type of the interrupt request that is generated: 


Normal Mode. If the ST639X Core was in the main 
routine when the WAIT instruction has been executed, 
the ST639X Core outputs from the wait mode as soon 
as any interrupt occurs; the related interrupt routine is 
executed and at the end of the interrupt service routine 
the instruction that follows the WAIT instruction is 
executed if no other interrupts are pending. 


Non-maskable Interrupt Mode. If the WAIT in- 
struction has been executed during the execution 
of the non-maskable interrupt routine, the ST639X 
Core outputs from the wait mode as soon as any 
interrupt occurs: the instruction that follows the 
WAIT instruction is executed and the ST639X Core 
is still in the non-maskable interrupt mode even if 
an other interrupt has been generated. 


Normal Interrupt Mode. If the ST639X Core was 
in the interrupt mode before the initialization of the 
WAIT sequence, it outputs from the wait mode as 
soon as any interrupt occurs. Nevertheless, two 
cases have to be considered: 


— lf the interrupt is a normal interrupt, the interrupt 
routine in which the WAIT was entered will be 
completed with the execution of the instruction 
that follows the WAIT and the ST639X Core is 
still in the interrupt mode. At the end of this 
routine pending interrupts will be serviced in 
accordance to their priority. 


— If the interrupt is a non-maskable interrupt, the 
non-maskable routine is processed at first. Then, 
the routine in which the WAIT was entered will 
be completed with the execution of the instruc- 
tion that follows the WAIT and the ST639X Core 
is still in the normal interrupt mode. 


Notes: 

If all the interrupt sources are disabled, the restart 
of the MCU can only be done by a Reset activation. 
The Wait instruction is not executed if an enabled 
interrupt request is pending. In the ST639X the 
hardware activated digital watchdog function is 
present. As the watchdog is always activated the 
STOP instruction is de-activated and any attempt 
to execute the STOP instruction will cause an 
execution of a WAIT instruction. 
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ON-CHIP CLOCK OSCILLATOR 


The internal oscillator circuit is designed to require 
a minimum of external components. A crystal 
quartz, a ceramic resonator, or an external signal 
(provided to the OSCIN pin) may be used to gener- 
ate a system clock with various stability/cost tra- 
deoffs. The typical clock frequency is 8MHz. Please 
note that different frequencies will affect the oper- 
ation of those peripherals (D/As, SPI, 62.5 KHz 
OUT) whose reference frequencies are derived 
from the system clock. 


The different clock generator options connection 
methods are shown in Figure 25, crystal specifica- 
tions and suggested PC board layouts are given in 
Figure 26 and Figure 27. One machine cycle takes 
13 oscillator pulses; 12 clock pulses are needed to 
increment the PC while and additional 13th pulse is 
needed to stabilize the internal latches during mem- 
ory addressing. This means that with a clock fre- 
quency of 8MHz the machine cycle is 1.625uSec. 


The crystal oscillator start-up time is a function of 
many variables: crystal parameters (especially RS), 
oscillator load capacitance (CL), IC parameters, am- 
bient temperature, and supply voltage.It must be 
observed that the crystal or ceramic leads and circuit 
connections must be as short as possible. Typical 
values for CL1 and CL2 are in the range of 15pF to 
22pF but these should be chosen based on the 
crystal manufacturers specification. Typical input ca- 
pacitance for OSCIN and OSCOUT pins is 5pF. 


The oscillator output frequency is internally divided 
by 13 to produce the machine cycle and by 12 to 
produce the Timer and the Watchdog clock. A byte 
cycle is the smallest unit needed to execute any 
operation (i.e., increment the program counter). An 
instruction may need two, four, or five byte cycles 
to be executed (See Table 7). 


Table 7. Instructions Timing with 8MHz Clock 


: Execution 
Instruction Type Time 


Branch if set/reset 5 Cycles 8.125us 


Branch & Subroutine Branch | 4 Cycles 6.50us 
Bit Manipulation 4 Cycles 6.50us 
Load Instruction 4 Cycles 6.50us 
Arithmetic & Logic 4 Cycles 6.50us 
Conditional Branch 2 Cycles 3.25US 


Program Control 2 Cycles 3.25us 


Figure 25. Clock Generator Options 
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ON-CHIP CLOCK OSCILLATOR (Continued) 
Figure 27. PC Board Layouts Examples 
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Figure 28. OSCIN, OSCOUT Configuration 
Diagram 
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INPUT/OUTPUT PORTS 


The ST639X microcontrollers use three standard 
I/O ports (A,B,C) with up to eight pins on each port; 
refer to the device pin configurations to see which 
pins are available. 


Each line can be individually programmed either in 
the input mode or the output mode as follows by 
software. 


- Output 


- Input with on-chip pull-up resistor (selected by 
software) 


- Input without on-chip pull-up resistor (selected by 
software) 


Note: pins with 12V open-drain capability do not 
have pull-up resistors. 


In output mode the following hardware configura- 
tions are available: 


- Open-drain output 12V (PA4-PA7, PC4-PC7) 
- Open-drain output 5V (PCO-PC3) 
- Push-pull output (PAO-PA3, PBO-PB6) 


The lines are organized in three ports (port A,B,C). 
The ports occupies 6 registers in the data space. 
Each bit of these registers is associated with a 
particular line (for instance, the bits 0 of the Port A 
Data and Direction registers are associated with the 
PAO line of Port A). 


There are three Data registers (DRA, DRB, DRC), 
that are used to read the voltage level values of the 
lines programmed in the input mode, or to write the 
logic value of the signal to be output on the lines 
configured in the output mode. The port Data Reg- 
isters can be read to get the effective logic levels of 
the pins, but they can be also written by the user 
software, in conjunction with the related Data Di- 
rection Register, to select the different input mode 
options. Single-bit operations on I/O registers (bit 
set/reset instructions) are possible but care is 
necessary because reading in input mode is done 
from I/O pins and therefore they might be in- 
fluenced by the external load, while writing will 
directly affect the Port data register causing an 
undesired changes of the input configuration. The 
three Data Direction registers (DDRA, 
DDRB,DDRB) allow the selection of the direction of 
each pin (input or output). 

All the I/O registers can be read or written as any 
other RAM location of the data space, so no extra 
RAM cell is needed for port data storing and man- 
ipulation. During the initialization of the MCU, allthe 
I/O registers are cleared and the input mode with 
pull-up is selected on all the pins thus avoiding pin 
conflicts (with the exception of PC2 that is set in 
output mode and is set high ie. high impedence). 
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INPUT/OUTPUT PORTS (Continued) 


Details of I/O Ports 


When programmed as an input a pull-up resistor (if 
available) can be switched active under program 
control. When programmed as an output the I/O 
port will operate either in the push-pull mode or the 
open-drain mode according to the hardware fixed 
configuration as specified below. 


Port A. PAO-PA3 are available as push-pull when 
outputs. PA4-PA7 are available as open-drain (no 
push-pull programmability) capable of withstanding 
12V (no resistive pull-up in input mode). PA6-PA7 
has been specially designed for higher driving ca- 
pability and are able to sink 25mA with a maximum 
VOL of 1V. 


Port B. All lines are configured as push-pull when 

outputs. 

Port C. PCO-PC3 are available as open-drain ca- 

pable of withstanding a maximum Vpp+0.3V. PC4- 

PC7 are available as open-drain capable of 

withstanding 12V (no resistive pull-up in input 

mode). Some lines are also used as I/O buffers for 

signals coming from the on-chip SPI. 

In this case the final signal on the output pin is 

equivalent to a wired AND with the programmed 

data output. 

If the user needs to use the serial peripheral, the 

I/O line should be set in output mode while the 

open-drain configuration is hardware fixed; the 

corresponding data bit must set to one. If the 

latched interrupt functions are used (IRIN, PWRIN) 

then the corresponding pins should be set to input 

mode. 

On ST639X the I/O pins with double or special 

functions are: 

- PCO/SCL (connected to the SPI clock signal) 

- PC1/SDA (connected to the SPI data signal) 

- PC3/SEN (connected to the SPI enable signal) 

- PC4/PWRIN (connected to the PWRIN interrupt 
latch) 

- PC6/IRIN (connected to the IRIN interrupt latch) 

All the Port A,B and C I/O lines have Schmitt-trigger 

input configuration with a typical hysteresis of 1V. 


I/O Pin Programming 


Each pin can be individually programmed as input 
or output with different input and output configura- 
tions. 


This is achieved by writing to the relevant bit in the 
data (DR) and data direction register (DDR). 
Table 8 shows all the port configurations that can 
be selected by the user software. 
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Table 8. 1/O Port a Selection 


With on-chip pull-up 
Pepe | wee | aa 


{ Without oe pull-up resis- 
or 
Open-drain or Push-Pull 


Note. X: Means don’t care 


Figure 29. I/O Port Data Registers 


DDRPA, DRPB, DRPC 
Port A, B, C Data Registers 
(COH PA, C1H PB, C2H PC Read/Write) 


PA7-PAO = Data Bits 
PB7-PBO = Data Bits 
PC7-PCO = Data Bits 


PA7-PAO. These are the I/O port A data bits. Reset 
at power-on. 
PB7-PBO. These are the I/O port B data bits. Reset 
at power-on. 


PC7-PCO. Set to 04H at power-on. Bit 2 (PC2 pin) 
is set to one (open drain therefore high impedence). 


Figure 30. I/O Port Data Direction Registers 


DDRPA, DDRPB, DDRPC 
Port A, B, C Data Register 
(C4H PA, C5H PB, C6H PC Read/Write) 


[07] 05} os] «| 02 | 02} o: | no 


PA7-PAO = Data Direction Bits 


PB7-PB0 = Data Direction Bits 


PC7-PCO = Data Direction Bits 
"0" defines bit as input 
"1" defines bit as output 


PA7-PAO. These are the |/O port A data direction 
bits. When a bit is cleared to zero the related I/O 
line is in input mode, if bit is set to one the related 
I/O line is in output mode. Reset at power-on. 

PB7-PBO. These are the I/O port B data direction 
bits. When a bit is cleared to zero the related I/O 
line is in input mode, if bit is set to one the related 
I/O line is in output mode. Reset at power-on. 


ON 


INPUT/OUTPUT PORTS (Continued) 


PC7-PCO. These are the I/O port C data direction 
bits. When a bit is cleared to zero the related I/O 
line is in input mode, if bit is set to one the related 
I/O line is in output mode. Set to 04H at power-on. 
Bit 2 (PC2 pin) is set to one (output mode selected). 


Input/Output Configurations 


The following schematics show the I/O lines hard- 
ware configuration for the different options. Figure 
31 shows the I/O configuration for an I/O pin with 
open-drain 12V capability (standard drive and high 
drive). Figure 31 shows the I/O configuration for an 
YO pin with push-pull and with open drain 5V 
capability. 

Notes : 

The WAIT instruction allows the ST639X to be used 
in situations where low power consumption is 
needed. This can only be achieved however if the 
I/O pins either are programmed as inputs with well 
defined logic levels or have no power consuming 
resistive loads in output mode. As the same die is 
used for the different ST639X versions the unavail- 
able 1/O lines of ST639X should be programmed in 
output mode. 
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Single-bit operations on |I/O registers are possible 
but care is necessary because reading in input 
mode is done from I/O pins while writing will directly 
affect the Port data register causing an undesired 
changes of the input configuration. 


Figure 32. I/O Configuration Diagram 
(Open Drain 12V) 


1/0 HIGH DRIVE, OPEN DRAIN 12V 


1/0 (30mA, 1V) 


VA00342 


Figure 31. I/O Configuration Diagram (Open Drain 5V, Push-pull) 


PUSH-—PULL OUTPUT 


o 1/0 (PUSH-PULL) 


OPEN-—DRAIN OUTPUT 


© VDD 


o 1/0 (OPEN-DRAIN, 5V) 


* In Input mode only, SW programmable (~200k1) 


ky street ett 
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TIMERS 


The ST639X devices offer two on-chip Timer periph- 
erals consisting of an 8-bit counter with a 7-bit pro- 
grammable prescaler, thus giving a maximum count 
of 2'°, and a control logic that allows configuring the 
peripheral in three operating modes. Figure 33 shows 
the timer block diagram. This timers do not have the 
external TIMER pin available for the user. The con- 
tent of the 8-bit counter can be read/written in the 
Timer/Counter register TCR that can be addressed 
in the data space as RAM location at the D3H (Timer 
1) and DBH (Timer 2) addresses. The state of the 
7-bit prescaler can be read in the PSC register at 
the D2H (Timer 1) and DAH (Timer 2) addresses. The 
control logic device can be managed thanks to the 
TSCR register D4H (Timer 1) and DCH (Timer 2) 
addresses as it is described in the following para- 
graphs. 

The following description applies to both Timer 1 
and Timer 2. The 8-bit counter is decrement by the 
output (rising edge) coming from the 7-bit prescaler 
and can be loaded and read under program control. 
When it decrements to zero then the TMZ (timer 
zero) bit in the TSCR is set to one. If the ETI (enable 
timer interrupt) bit in the TSCR is also set to one an 


Figure 33. Timer Peripheral Block Diagram 


OSCILLATOR 
CLOCK 
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interrupt request, associated to interrupt vector #3 
(for Timer 1) and #1 for Timer 2, is generated. The 
interrupt of the timer can be used to exit the MCU 
from the WAIT mode. 


The prescaler decrements on rising edge. The 
prescaler input can be the oscillator frequency 
divided by 12 or an external clock at TIMER pin (this 
is not available in ST639X). 

Depending on the division factor programmed by 
PS2/PS1/PSO (see table 9) bits in the TSCR, the 
clock input of the timer/counter register is multi- 
plexed to different sources. 

On division factor 1, the clock input of the prescaler is 
also that of timer/counter; on factor 2, bit 0 of prescaler 
register is connected to the clock input of TCR. 


This bit changes its state with the half frequency of 
prescaler clock input. On factor 4, bit 1 of PSC is 
connected to clock input of TCR, and so on. On 
division factor 128, the MSB bit 6 of PSC is con- 
nected to clock input of TCR. The prescaler in- 
itialize bit (PSI) in the TSCR register must be set to 
one to allow the prescaler (and hence the counter) 
to start. If it is cleared to zero then all of the 
prescaler bits are set to one and the counter is 
inhibited from counting. 


DATA BUS 


VA00009 
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TIMERS (Continued) 


Figure 34. Timer Working Principle 


The prescaler can be given any value between 0 
and 7FH by writing to the related register address, 
if bit PSI in the TSCR register is set to one. The tap 
of the prescaler is selected using the PS2/PS1/PSO 
bits in the control register. Figure 34 shows the timer 
working principle. 


Timer Operating Modes 


As on ST639X devices the external TIMER pin is 
not available the only allowed operating mode is the 
output mode that have to be selected by setting to 
1 bit 4 and by clearing to O bit 5 in the TSCR1 
register. This procedure will enable both Timer 1 
and Timer 2. Any other combination written into 
these two bits will disable any Timer 1 and Timer 2 
operation. 


Output Mode (TSCR1 D4 =1, TSCR1 D5 = 0). On 
this mode the timer prescaler is clocked by the 
prescaler clock input (OSC/12). The user can select 
the desired prescaler division ratio through the 
PS2/PS1/PSO bits. When TCR count reaches 0, it 
sets the TMZ bit in the TSCR. 


The TMZ bit can be tested under program control 
to perform a timer function whenever it goes high. 
Bit D4 and D5 on TSCR2 (Timer 2) register are not 
implemented. 


Ay7 SiSoterones 
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Timer Interrupt 


When the counter register decrements to zero and 
the software controlled ETI (enable timer interrupt) 
bitis set to one then an interrupt request associated 
to interrupt vector #3 (for Timer 1) and to interrupt 
vector #1 (for Timer 2) is generated. When the 
counter decrements to zero also the TMZ bit in the 
TSCR register is set to one. 


Notes : 

TMZ is set when the counter reaches 00H ; how- 
ever, it may be set by writing OOH in the TCR 
register or setting the bit 7 of the TSCR register. 
TMZ bit must be cleared by user software when 
servicing the timer interrupt to avoid undesired 
interrupts when leaving the interrupt service rou- 
tine. After reset, the 8-bit counter register is loaded 
to FFH while the 7-bit prescaler is loaded to 7FH 
, and the TSCR register is cleared which means 
that timer is stopped (PSI=0) and timer interrupt 
disabled. 


A write to the TCR register will predominate over 
the 8-bit counter decrement to OOH function, i.e. if 
a write and a TCR register decrement to OOH occur 
simultaneously, the write will take precedence, and 
the TMZ bit is not set until the 8-bit counter reaches 
OOH again. The values of the TCR and the PSC 
registers can be read accurately at any time. 
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TIMERS (Continued) 


Timer Registers 


Figure 35. Timer Status Control Registers 


TSCR 


Timer 1 & 2 Status Control! Registers 
(D4H Timer 1, DCH Timer 2, Read/Write) 


BRSCnaGe 

PSO = Prescaler Mux Select 
PS1 = Prescaler Mux Select 
PS2 = Prescaler Mux Select 
PSI = Prescaler Initialize Bit 
D4 = Timers Enable Bit 

D5 = Timers Enable Bit 

ETI = Enable Timer Interrupt 
TMZ =:Timer Zero Bit 


TMZ. Low-to-high transition indicates that the timer 
count register has decrement to zero. This bit must 
be cleared by user software before to start with a 
new count. 


ETI. This bit, when set, enables the timer interrupt 
(vector #3 for Timer 1, vector #1 for Timer 2) request. 
lf ETI=0 the timer interrupt is disabled. If ETl= 1 and 
TMZ= 1 an interrupt request is generated. 


D5. This is the timers enable bit D5. It must be 
cleared to 0 together with a set to 1 of bit D4 to 
enable both Timer 1 and Timer 2 functions. It is not 
implemented on TSCR2 register. Any other combi- 
nation of TSCR1 D4 and D5 bits will disable any 
operation of both Timer 1 and Timer 2. 


D4. This is the timers enable bit D4. It must be set 
to 1 together with a clear to 0 of bit D5 to enable 
both Timer 1 and Timer 2 functions. It is not im- 
plemented on TSCR2 register. Any other combina- 
tion of TSCR1 D4 and D5 bits will disable any 
operation of both Timer 1 and Timer 2. 


PSI. Used to initialize the prescaler and inhibit its 
counting while PSI = 0 the prescaler is set to 7FH 
and the counter is inhibited. When PSI = 1 the 
prescaler is enabled to count downwards. As long as 
PSl= 0 both counter and prescaler are not running. 


PS2-PSO. These bits select the division ratio of the 
prescaler register. (see table 9) 
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The TSCR1 and TSCR2 registers are cleared on 
reset. The correct D4-D5 combination must be 
written in TSCR1 by user’s software to enable the 
operation of Timer 1 and Timer 2. 


Table 9. Prescaler Division Factors 


pre [rer [re [omnes 


Figure 36. Timer Counter Registers 


TCR 
Timer Counter 1 & 2 Register 
(D3H Timer 1, DBH Timer 2, Read/Write) 


[07 | 06] 05] 04] 03] 02 o: | vo 
a D7-DO = Counter Bits 


Figure 37. Prescaler Registers 


PSC 
TIMEE biganies : &2 cena 


aes D6-D0=Prescaler Bits 


Always Read as "0" 
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HARDWARE ACTIVATED DIGITAL WATCHDOG 
FUNCTION 


The hardware activated digital watchdog function 
consists of a down counter that is automatically 
initialized after reset so that this function does not 
need to be activated by the user program. As the 
watchdog function is always activated this down 
counter can’t be used as a timer. The watchdog is 
using one data space register (HWDR location 
D8H). The watchdog register is set to FEH on reset 
and immediately starts to count down, requiring no 
software start. Similarly the hardware activated 
watchdog can not be stopped or delayed by soft- 
ware. 


The watchdog time can be programmed using the 
6 MSbits in the watchdog register, this gives the 
possibility to generate a reset in a time between 
3072 to 196608 oscillator cycles in 64 possible 
steps. (With a clock frequency of 8MHz this means 
from 384us to 24.576ms). The reset is prevented if 
the register is reloaded with the desired value 
before bits 2-7 decrement from all zeros to all 
ones. 


The presence of the hardware watchdog deacti- 
vates the STOP instruction and a WAIT instruction 
is automatically executed instead of a STOP. Bit 1 
of the watchdog register (set to one at reset) can 
be used to generate a software reset if cleared to 
zero). Figure 38 shows the watchdog block diag- 
ram while Figure 39 shows its working principle. 
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Figure 39. Hardware Activated Watchdog 
Working Principle 


8-BIT 
DOWN COENTER 


VA00190 


Figure 38. Hardware Activated Watchdog Block Diagram 


DATA BUS 


ky7 SESSTHOMSON 


OSCILLATOR 
CLOCK 


VA00010 
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HARDWARE ACTIVATED DIGITAL WATCHDOG 
FUNCTION (Continued) 


Figure 40. Watchdog Register 


HWDR 
Hardware Activated Watchdog Register 
(D8H Read/Write) 


C= Watchdog Activation Bit 
SR= Software Reset Bit 


T1-T6 = Counter Bits 


T1-T6. These are the watchdog counter bits. It 
should be noted that D7 (T1) is the LSB of the 
counter and D2 (T6) is the MSB of the counter, 
these bits are in the opposite order to normal. 


SR. This bit is set to one during the reset phase 
and will generate a software resetif cleared to zero. 


C. This is the watchdog activation bit that is hard- 
ware set to one; the user can’t change the value of 
this bit (the watchdog is always active). 


The register reset value is FEH (Bit 1-7 set to one, 
Bit O cleared). 


SERIAL PERIPHERAL INTERFACE 


The ST639X Serial Peripheral Interface macrocell 
(SPI) has been designed to be cost effective and 
flexible in interfacing the various peripherals in T 
applications. 

It maintains the software flexibility but adds hard- 
ware configurations suitable to drive devices which 
require a fast exchange of data. The three pins 
dedicated for serial data transfer (single master 
only) can operate in the following ways: 


- as Standard |/O lines (software configuration) 
-as S-BUS or as I?CBUS (two pins) 
- as standard (shift register) SPI 


When using the hardware SPI, a fixed clock rate of 
62.5kHz is provided. The ST6395 uses a fixed clock 
rate at 100KHz. 


It has to be noted that the first bit that is output on 
the data line by the 8-bit shift register is the MSB. 
SPI Data/Control Registers 


For I/O details on SCL (Serial Clock), SDA (Serial 
Data) and SEN (Serial Enable) please refer to I/O 
Ports description with reference to the following 
registers: 
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Port C data register, Address C2H (Read/Write). 

- BIT DO "SCL" 

- BIT D1 "SDA" 

- BIT D3 "SEN" 

Port C data direction register, Address C6H 
(Read/Write). 


Figure 41. SPI Serial Data Register 


SSDR 
SPI Serial Data Register 
(CCH Read/Write) 


07 | 06] 05] 04] v9} 02] 01 | oo 
a ae D7-DO = Data Bits 


D7-DO. These are the SPI data bits. They can be 
neither read nor written when SPI is operating 
(BUSY bit set). They are undefined after reset. 


Figure 42. SPI Control Register 1 


SCR1 
SPI Control Register 1 
(EBH Read/Write) 
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S-BUS/I? C BUS Selection 
STD/SPI Enable 


STP = Stop Bit 2 


STR = Start Bit 3 


Unused 


D7-D4. These bits are not used. 


STR. This is Start bit for *CBUS/S-BUS. This bit is 
meaningless when STD/SPI enable bit is cleared to 
zero. If this bit is set to one STD/SPI bit is also set to 
"{" and SPI Start generation, before beginning of 
transmission, is enabled. Set to zero after reset. 


STP. This is Stop bit for *>CBUS/S-BUS. This bit is 
meaningless when STD/SPI enable bit is cleared 
to zero. If this bit is set to one STD/SPI bit is also 
set to "1" and SPI Stop condition generation is 
enabled. STP bit must be reset when standard 
protocol is used (this is also the default reset con- 
ditions). Set to zero after reset. 


STD, SPI Enable. This bit, in conjunction with 
S-BUS/I*CBUS bit, allows the SPI disable and will 
select between I°CBUS/S-BUS and Standard 
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‘SERIAL PERIPHERAL INTERFACE (Continued) 


shift register protocols. If this bit is set to one, it 
selects both ICCBUS and S-BUS protocols; final 
selection between them is made by S- 
BUS/I?7CBUS bit. If this bit is cleared to zero when 
S-BUS/I°CBUS is set to "1" the Standard shift 
register protocol is selected. If this bit is cleared 
to "0" when S-BUS/I°CBUS is cleared to 0 the SPI 
is disabled. Set to zero after reset. 
S-BUS/I7CBUS Selection. This bit, in conjunction 
with STD/SPI bit, allows the SPI disable and will 
select between I@CBUS and S-BUS protocols. If 
this bit is cleared to "0" when STD bit is also "0", the 
SPI interface is disabled. If this bit is cleared to zero 
when STD bit is set to "1", the I>CBUS protocol will 
be selected. If this bit is set to one when STD bit is 
set to "1", the S-BUS protocol will be selected. 
Cleared to zero after reset. 


Table 10. SPI Modes Selection 


DO D1 
S-BUS/I7;CBUS STD/SPI 
a 1 


Figure 43. SPI Control Register 2 


SCR2 
SPI Control Register 2 
(ECH Read/Write) 


[0700] 0s }o+ 00 02} 01 Joo 


BSY = Busy Bit 0 
ACN = AcKnowledge Bit 
VRY/S = Verify/Sync Enable 


TX/RX = Enable Bit 


Unused 


D7-D4. These bits are not used. 


TX/RX. Write Only. When this bit is set, current byte 
operation is a transmission. When itis reset, current 
operation is a reception. Set to zero after reset. 


VRY/S.Read Only/Write Only. This bit has two dif- 
ferent functions in relation to read or write oper- 


kyz S&S THOMSON 


$T6391,93,94,95,96,99 


ation. Reading Operation: when STD and/or TRX 
bits are cleared to 0, this bit is meaningless. When 
bits STD and TX are set to 1, this bit is set each 
time BSY bit is set. This bit is reset during byte 
operation if real data on SDA line are different from 
the ones output from the shift register. Set to zero 
after reset. Writing Operation : it enables (if set to 
one) or disables (if cleared to zero) the interrupt 
coming from VSYNC pin. Undefined after reset. 
Refer to OSD description for additionalinformation. . 


ACN.Read Only. lf STD bit (D1 of SCR1 register) 
is cleared to zero this bit is meaningless. When STD 
is set to one, this bit is set to one if no Acknowledge 
has been received. In this case it is automatically 
reset when BSY is set again. Set to zero after reset. 


BSY. Read/Set Only. This is the busy bit zero. When 
a one is loaded into this bit the SPI interface start 
the transmission of the data byte loaded into SSDR 
data register or receiving and building the receive 
data into the SSDR data register. This is done in 
accordance with protocol, direction and start/stop 
condition(s). This bit is automatically cleared at the 
end of the current byte operation. Cleared to zero 
after reset. 


Note : 

The SPI shift register is also the data transmission 
register and the data received register; this new 
feature is made possible by using the serial struc- 
ture of the ST639X and thus reducing size and 
complexity. 


During transmission or reception of data, all access 
to serial data register is therefore disabled. The 
reception or transmission of data is started by 
setting the BUSY bit to "1"; this will be automatically 
reset at the end of the operation. After reset, the 
busy bit is cleared to "0", and the hardware SPI 
disabled by clearing bit 0 and bit 1 of SPI control 
register 1 to "0". The outputs from the harware SPI 
are "ANDea" to the standard I/O software controlled 
outputs. If the hardware SPI is in operation then 
Port C ouputs related to the SPI should be set high 
or the pins should pin configured as inpus using the 
data direction register. When the SPI is configured 
as the S-BUS, the three pins PCO, PC1 and PC3 
become the pins SCL, SDA and SEN respectively. 
When configured as the I°CBUS the pins PCO and 
PC1 are configured as the pins SCL and SDA; PC3 
is not driven and can be used as general purpose 
I/O pin. In the case of the STDSPI the pins PCO and 
PC1 become the signals CLOCK and DATA, PC3 
is not driven and can be used as general purpose 
I/O pin. The VERIFY bit is available when the SPI 
is configured as either S-BUS or I7CBUS. At the 
start of a byte transmission, the verify bit is set to 
one. If at any time during the transmission of the 
following eight bits, the data on the SDA line does 
not match the data forced by the SPI (while SCL is 
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SERIAL PERIPHERAL INTERFACE (Continued) 


high), then the VERIFY bit is reset. The verify is 
available only during transmission for the S-BUS 
and |?CBUS; for other protocol it is not definfited. 
The SDA and SCL signal entering the SPI are 
buffered in order to remove any minor glitches. 
When STD bit is set to one (S-BUS or I?7CBUS 
selected), and TRX bit is reset (receiving data), and 
STOP bit is set (last byte of current communica- 
tion), the SPI interface does not generate the Ac- 
knowledge, according to S-BUS/I?CBUS 
specifications. PCO-SCL, PC1-SDA and PC3-SEN 
lines are standard drive I/O port pins with open- 
drain output configuration (maximum voltage that 
can be applied to these pins is Vpp+ 0.3V). 


S-BUS/I2CBUS Protocol Information 


The S-BUS is a three-wire bidirectional data-bus 
with functional features similar to the I7CBUS. In 
fact the S-BUS includes decoding of Start/Stop 
conditions and the arbitration procedure in case of 
multimaster system configuration (the ST639X SPI 
allows a single-master only operation). The SDA 
line, in the I¢CBUS represents the AND combina- 
tion of SDA and SEN lines in the S-BUS. If the SDA 
and the SEN lines are short-circuit connected, they 
appear as the SDA line of the I°CBUS. The 
Start/Stop conditions are detected (by the external 
peripherals suited to work with S-BUS/ISCBUS) in the 
following way: 


- On S-BUS by a transition of the SEN line (1 to 0 
Start, 0 to 1 Stop) while the SCL line is at high level. 


- On I°CBUS by a transition of the SDA line (10 
Start, 01Stop) while the SCL line is at high level. 


Start and Stop condition are always generated by the 
master (ST639X SPI can only work as single master). 
The bus is busy after the start condition and can be 
considered again free only when a certain time delay 
is left after the stop condition. In the S-BUS configu- 
ration the SDA line is only allowed to change during 
the time SCL line is low. After the start information the 
SEN line returns to high level and remains un- 
changed for all the data transmission time. When the 
transmission is completed the SDA line is set to high 
level and, at the same time, the SEN line returns to 
the low level in order to supply the stop information 
with a low to high transition, while the SCL line is at 
high level. On the S-BUS, as on the I7CBUS, each 
eight bit information (byte) is followed by one acknow- 
ledged bit which is a high level put on the SDA line 
by the transmitter. A peripheral that acknowledges 
has to pull down the SDA line during the acknowledge 
clock pulse. An addressed receiver has to generate 
an acknowledge after the reception of each byte; 
otherwise the SDA line remains at the high level 
during the ninth clock pulse time. In this case the 
master transmitter can generate the Stop condition, 
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via the SEN (or SDA in I?CBUS) line, in order to 
abort the transfer. 


Start/Stop Acknowledge. The timing specs of the 
S-BUS protocol require that data on the SDA (only 
on this line for I?>CBUS) and SEN lines be stable 
during the "high" time of SCL. Two exceptions to this 
rule are foreseen and they are used to signal the 
start and stop condition of data transfer. 


- On S-BUS by a transition of the SEN line (10 Start, 
01 Stop) while the SCL line is at high level. 


- On l?CBUS by a transition of the SDA line (10 
Start, 01 Stop) while the SCL line is at high level. 


Data are transmitted in 8-bit groups; after each 
group, a ninth bit is interposed, with the purpose of 
acknowledging the transmitting sequence (the 
transmit device place a "1" on the bus, the acknow- 
ledging receiver a "0"). 

Interface Protocol. This paragraph deals with the 


description of data protocol structure. The interface 
protocol includes: 


- Astart condition 


-A "slave chip address" byte, transmitted by the 
master, containing two different information: 


a. the code identifying the device the master wants 
to address (this information is present in the first 
seven bits) 


b. the direction of transmission on the bus (this 
information is given in the 8th bit of the byte); "0" 
means "Write", that is from the master to the 
slave, while "1" means "Read". The addressed 
slave must always acknowledge. 


’ The sequence from, now on, is different according 


to the value of R/W bit. 

1. R/W = "0" (Write) 

In all the following bytes the master acts as trans- 

mitter; the sequence follows with: 

a. an optional data byte to address (if needed) the 
slave location to be written (it can be a word 
address ina memory or aregister address, etc.). 


b. a "data" byte which will be written at the address 
given in the previous byte. 


c. further data bytes. 
d. a STOP condition 


A data transfer is always terminated by a stop 
condition generated from the master. The ST639X 
peripheral must finish with a stop condition before 
another start is given. Figure 44 shows an example 
of write operation. 


2. R/W = "1" (Read) 
In this case the slave acts as transmitter and, there- 


fore, the transmission direction is changed. In read 
mode two different conditions can be considered: 


ky SGS-THOMSON 


MICROELECTRONICS 


706 


ST6391 ,93,94,95,96,99 


SERIAL PERIPHERAL INTERFACE (Continued) b. The master reads a specified register or location 
of the slave. In this case the first sent byte will 


a. The master reads slave immediately after first contain the slave address with write condition 
byte. In this case after the slave address sent enabled, then the second byte will specify the 
from the master with read condition enabled the address of the register to be read. At this moment 
master transmitter becomes master receiver and a new start is given together with the slave 
the slave receiver becomes slave transmitter. address in read mode and the procedure will 


proceed as described in previous point "a". 


Figure 44, Master Transmit to Slave Receiver (Write Mode) 


ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE 
FROM SLAVE FROM SLAVE FROM SLAVE 


| | se | 


SLAVE ADDRESS 0 WORD ADDRESS DATA Pa] P | 


R/W 


Figure 45. Master Reads Slave Immediately After First Byte (read Mode) 


ACKNOWLEDGE ACKNOWLEDGE NO ACKNOWLEDGE 
FROM SLAVE FROM MASTER FROM MASTER 


| MSB | MSB | 
SLAVE ADDRESS DATA DATA a] P 


n BYTES 


Figure 46. Master Reads After Setting Slave Register Address (Write Address, Read Data) 


ACKNOWLEDGE ACKNOWLEDGE 
FROM SLAVE FROM SLAVE 


S SLAVE ADDRESS fo] AL X WORD ADDRESS pA] P 


START R/W STOP 


ACKNOWLEDGE ACKNOWLEDGE NO ACKNOWLEDGE 
FROM SLAVE FROM MASTER FROM MASTER 


| MSB | MSB | 
SAVE RO RES oa [TP 


START 
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SERIAL PERIPHERAL INTERFACE (Continued) connected to the bus must be able to follow trans- 
fers with frequencies up to 62.5KHz (100KHz for 
S-BUS/I?CBUS Timing Diagrams ST6395), either by being able to transmit or receive 


The clock of the S-BUS/I2CBUS of the ST639X SP]__ at that speed or by applying the clock synchroniza- 
(single master only) has afixed bus clock frequency tion procedure which will force the master into a wait 
of 62.5KHz (100KHz for ST6395). All the devices State and stretch low periods. 


Figure 47. S-BUS Timing Diagrams 


SEN (TRANSMIT) 


SDA (TRANSMIT) 


SDA pulled low by receiver 
if acknowledged 


SEN (RECEIVE) 


SDA (RECEIVE) 


AAN 


SDA pulled low by SPI Peripheral 


SEN (START) 


SDA (START) 


ARR 


SDA pulled low by receiver 
if acknowledged 


SEN (STOP) 
SDA (STOP) — 


SDA pulled low by receiver if acknowledge If in receive then there 
will be no ACK. by the SPI. 


VA00454 
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SERIAL PERIPHERAL INTERFACE (Continued) 


Figure 48. I2C BUS Timing Diagrams 


SDA (TRANSMIT) 


SDA (RECEIVE) 


SDA (START) 


SDA (STOP) 
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ARAN 


SDA pulled low by receiver 
if acknowledged. 


ARAB 


SDA pulled low by SP! Peripheral 


AAN 


SDA pulled low by receiver 
if acknowledged. 


SDA pulled low by receiver if acknowledge If in receive then there 


will be no ACK. by the SPI. 


VA00455 


Note: The third pin, SEN, should be high; It's not used in the I°CBUS. Logically SDA is the AND of the S-BUS SDA and SEN.) 
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SERIAL PERIPHERAL INTERFACE (Continued) 


Compatibility S-BUS/I27CBUS 

Using S-BUS protocol it is possible to implement 
mixed system including S-BUS/I@CBUS bus periph- 
erals. In order to have the compatibility with the 
I7?CBUS peripherals, the devices including the S- 
BUS interface must have their SDA and SEN pins 


Figure 49. S-BUS/I?C BUS Mixed Configurations 


ST6 S-BUS 
PROTOCOL 


VA00457 


I2cBUS/SBUS 
PROTOCOL 


VA00452 


connected together as shown in the following Fig- 
ure 49 (a and b). It is also possible to use mixed 
S-BUS/I©CBUS protocols as showed in figure 49 
(c). S-BUS peripherals will only react to S-BUS 
protocol signals, while I?CBUS peripherals will only 
react to I7CBUS signals. Multimaster configuration 
is not possible with ST63XX SPI (single master 
only). 


ST6 I°CBUS 
PROTOCOL 


VA00456 
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SERIAL PERIPHERAL INTERFACE (Continued) 
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Figure 50. Software Bus (hardware bus disabled) Timing Diagram 


CLOCK 
(was SCL) 


IDENT (was SEN, this is optionally controlled by software; output 


as for os hardware is concerned is high). 


(wos SDA, TRANSMIT) 


(was SDA, RECEIVE) 


STD SPI Protocol (Shift Register) 


This protocol is similar to the I7CBUS with the 
exception that there is no acknowledge pulse and 
there are no stop or start bits. The clock cannot be 
slowed down by the external peripherals. 


In this case all three outputs should be high in order 
not to lock the software I/Os from functioning. 


SPI APPLICATION NOTES 


Stop Clock Slowdown: In the ST639X family of 
devices when operating in the I@C or SBUS modes, 
there is no internal clock slowdown for the final 
STOP clock. Slowdown means that if an external 
peripheral requires extra time it will hold the 
ST639X SCL clock low. To be fully I@C and SBUS 


ISA SGS-THOMSON 


VA00453 


compatible in this respect, the SW should check 
that the SCL line is indeed high before proceeding 
with the START of another °C or SBUS trans- 
mission. In all other cases the SCL clock slowdown 
feature is operational. 


SPI Standard Bus Protocol: The standard bus 
protocol is selected by loading the SPI Control 
Register 1 (SCR1 Add. EBH). Bit 0 named IC must 
be set at one and bit 1 named STD must be reset. 
When the standard bus protocol is selected bit 2 of 
the SCR1 is meaningless. 

This bit named STOP bit is used only in I2?CBUS or 
SBUS. However take care that the STOP BIT 
MUST BE RESET WHEN THE STANDARD 
PROTOCOL IS USED. This bit is set to ZERO after 
RESET. 
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6-BIT PWM D/A CONVERTERS 


The D/A macrocell contains up to six PWM D/A 
outputs (82Khz repetition, DAO-DA5) with six bit 
resolution . 


Each D/A converter of ST639X is composed by the 
following main blocks: 


- pre-divider 
- 6-bit counter 
- data latches and compare circuits 


The pre-divider uses the clock input frequency 
(8MHz typical ) and its output clocks the 6-bit 
free-running counter. The data latched in the six 
registers (EQH, E1H, E2H, E3H, E6H and E7h) 
contro! the six D/A outputs (DAO,1,2, 3, 4 and 5). 
When all zeros are loaded the relevant output is an 
high logic level; all 1’s correspond to a pulse with a 
1/64 duty cycle and almost 100% zero level. 


The repetition frequency is 31.25KHz (except the 
ST6395 which is 25KHz) and is related to the 
8MHz clock frequency. Use of a different oscillator 
frequency will result in wrong repetition frequency. 
All D/A outputs are open-drain with standard cur- 
rent drive capability and able to withstand up to 
12V. 


D/A Data/Control Registers 


This paragraph deals with the description of D/A 
data/control registers. 


Figure 51. 6-BIT PWM D/A Output Configuration 


DAO-DAS 
OUT (OPEN-DRAIN, 12V) 


VA00343 
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Figure 52. DAO-DA5 Data Control Registers 


DAO, DA1, DA2, DA3, DA4, DAS 
DAO to DA5 Data/Contro! Registers 
(EOH, E1H, E2H, E3H, E6H, 37H Write Only) 


DO = Data Bit 0 
D1 = Data Bit 1 
D2 = Data Bit 2 
D3 = Data Bit 3 
D4 = Data Bit 4 
D5 = Data Bit 5 
Unused 


Unused 


D7, D6. These bits are not used. 


DAO-DAS. These are the 6 bits of the PWM digital 
to analog converter . Undefined after reset. 


AFC A/D INPUT, IR/PC6 RESULT, VSYNC RE- 
SULT, 00, O01 AND 62.5KHz OUTPUTS 


The AFC macrocell contains an A/D comparator 
with five levels at intervals of 1V from 1V to 5V. The 
levels can all be lowered by 0.5V to effectively 
double the resolution. This A/D can be used to 
perform the AFC function. In addition this cell offers 
also a keyboard input register of three bits used to 
perform a keyboard scan and 4 open-drain outputs 
(able to withstand signals up to 12V) that can be 
used to perform band switch function. This pin is 
not available on ST6391 and ST6395 


Figure 53. AFC Inputs Configuration Diagram 


AFC (INPUT, HIGH IMPEDANCE) 


VA00458 
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AFC A/D INPUT, IR/PC6 RESULT, VSYNC RE- 
SULT, 00, O01 AND 62.5KHz OUTPUT (Continued) 


A/D Comparator 


The A/D used to perform the AFC function (when 
high threshold is selected) has the following voltage 
levels: 1,2,3,4 and 5V. Bits 0-2 of AFC result regis- 
ter (E4H address) will provide the result in binary 
form (less than 1V is 000, greater than 5V is 101). 


If the application requires a greater resolution, the 
sensitivity can be doubled by clearing to zero bit 2 
of the OUTPUTS control register, address E5H. In 
this case all levels are shifted lower by 0.5V. If the 
two results are now added within a software routine 
then the A/D S-curve can be located within a resol- 
ution of 0.5V. 


The A/D input has high impedance able to with- 
stand up to 13V signals (input level tolerances + 
200mV absolute and + 100mv relative to 5V). 


Figure 54. AFC, IR and OSD Result Register 


AFCR 
AFC Result Register 
(E4H Read Only) 


[07] 05} | 0+ 03} 92 os |oo| 


| AD2-AD0O A/D = Conv Result 


IR 
VSYNC 


Unused 


D7-D5. These bits are not used. 


VSYNC. This bit reads the status of the VSYNC 
pin. It is inverted with respect to the pin. Refer to 
the OSD description for additional information. 


IR. This bit reads the status of the IR latch. If a 
signal has been latched this bit will be high. Refer 
to the DEDICATED LATCHES description for addi- 
tional information. 


AD2-AD0. These bits store the real time conver- 
sion of the value present on the AFC input pin. No 
reset value. 
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Figure 55. Outputs Control Register 


OCR 
Output Control Register 
(E5H Write Only) 


- Data Bit 


O1 Data Bit 
A/D Shift Bit 


Unused 


D7, D6, D5, D3, D2. These bits are not used. 


A/D Shift. This bit determines the voltage range of 
the AFC input. Writing a zero will select the 0.5V to 
4.5V range. Writing a one will select the 1.0V to 
5.0V range. Undefined after reset. 


O01, OO. These bit control the output pins O1, OO 
(ST6394, ST6396 only). They are undefined after 
reset. 


62.5 KHz Output 


This bit is available only on ST6399. The pin is an 
open-drain (12V) output at a frequency of 62.5KHz 
(with an 8MHz clock). The pin can used to drive 
the SGS-THOMSON TEA5640 chroma processor. 
Refer to the TEA5640 data sheet for more informa- 
tion. Care must be taken to respect the frequency 
tolerances required by the TEA5640 by chosing a 
quartz with PPM variations within the limits required 
by the chroma processor. 


DEDICATED LATCHES 


Two latches are available which may generate in- 
terrupts to the ST639X core. The IR latch is set 
either by the falling or rising edge of the signal on 
pin PC6(IRIN). If bit 1 (IRPOSEDGE) of the latches 
register (EQH) is high, then the latch will be trig- 
gered on the rising edge of the signal at PC6(IRIN). 
If bit 1 (IRPOSEDGE) is low, then the latch will be 
triggered on the rising edge of the signal at 
PC6(IRIN). The IR latch can be reset by setting bit 
3 (RESIRLAT) of the latches register; the bit is set 
only and a high should be written every time the IR 
latch needs to be reset. If bit 2 (IRINTEN) of the 
latches register (E9H) is high, then the output of the 
IR latch, IRINTN, may generate an interrupt (#0). 
IRINTN is inverted with respect to the state of the 
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DEDICATED LATCHES(Continued) 


IR latch. If bit 2 (IRINTEN) is low, then the output 
of the IR latch, IRINTN, is forced high. For more 
information see the interrupts section. The state of 
the IR latch may be read from bit 3 (IRLATCH) of 
register E4H; if the IR latch is set, then bit 3 will be 
high. The PWR latch is set either by the falling or 
rising edge of the signal on pin PC4(PWRIN). If bit 
4 (PWREDGE) of the latches register (E9H) is high, 
then the latch will be triggered on the rising edge 
of the signal at PC4(PWRIN). If bit 4 (PWREDGE) 
is low, then the latch will be triggered on the falling 
edge of the signal at PC4(PWRIN). The PWR latch 
can be reset by setting bit 6 (RESPWRLAT) of the 
latches register; the bit is set only and a high should 
be written every time the PWR latch needs to be 
reset. lf bit 5 (PWRINTEN) of the latches register 
(EQH) is high, then the output of the PWR latch, 
PWRINTN, may generate an interrupt (#4). 
PWRINTN is inverted with respect to the state of 
the PWR latch. If bit5 (PWRINTEN) is low, then the 
output of the PWR latch, PWRINTN, is forced high. 
For more information see the interrupts section. 
The PWR latch is not available on the ST6391 and 
the ST6393. 


Figure 56. Dedicated Latched Control Register 


DLCR 
Dedicated Latches Control Register 
(E9H, Write Only) 


PEEP l= 
Unused 
IRPOSEDGE 
IRINTEN 
RESIRLAT 
PWRIN 


PWRINTEN 
RESPWRLAT 


Unused 


D7. This bit is not used 
RESPWRLAT. Resets the PWR latch; this bit is set 
only. 


PWRINTEN. This bit enables the PWRINTN signal 
(#4) from the latch to the ST639X core. Undefined 
after reset. 


PWRIN. The bit determines the edge which will 
cause the PWRIN latch to be set. If this bit is high, 
than the PWRIN latch will be set on the rising edge 
of the PWRIN signal. Undefined after reset. 
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RESIRLAT. Resets the IR latch; this bit is set only. 


IRINTEN. This bit enables the IRINTN signal (#0) 
from the latch to the ST639X core. Undefined after 
reset. 


IRPOSEDGE. The bit determines the edge which 
will cause the IR latch to be set. If this bit is high, 
than the IR latch will be set on the rising edge of 
the IR signal. Undefined after reset. 


DO. This bit is not used 


ON-SCREEN DISPLAY (OSD) 


The ST639X OSD macrocell is a CMOS LSI char- 
acter generator which enable display of characters 
and symbols on the TV screen. The character 
rounding function enhances the readability of the 
characters. The ST639X OSD receives horizontal 
and vertical synchronization signal and outputs 
screen information via R, G, B and blanking pins. The 
main characteristics of the macrocell are listed below: 


- Number of display characters: 5 lines by 15 col- 
umns. 

- Number of character types: 128 characters in two 
banks of 64 characters. Only one bank per screen 
can be used. 

- Character size: Four character heights (18H, 36H 
54H, 72H), two available per screen programm- 
able by line. 

- Character format: 6x9 dots with character round- 
ing function. 

- Character color: Eight colors available programm- 
able by word. The ST6394 and ST6396 have only 
one color available 

- Display position: 64 horizontal positions by 2/fos 
and 63 vertical positions by 4 H 

- Word spacing: 64 positions programmable from 
2/fosc to 128/fosc. 

- Line spacing: 63 positions programmable from 4 
to 252 H. 

- Background: No background, square background 
or fringe background programmable by word. 

- Background color: Two of eight colors available 
programmable by word. 

- Display output: Three character data output termi- 
nals (R,G,B) and a blank output terminal. The 
ST6394 and ST6396 have only the B and Blank 
output terminals. 

- Display on/off: Display data may be programmed 
on or off by word or entire screen. Entire screen 
may be blanked. 


Format Specification 


The entire display can be turned on or off thru the 
use of global enable bit or the display may be 
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ON-SCREEN DISPLAY (Continued) 


selectively turned on or off by word. To turn off the 
entire display, the global enable bit (GE) should be 
zero. If the global enable is one, the display is 
controlled by the word enable bits (WE). The global 
enable bit is located in the global enable register 
and the word enable bit is located in the space 
character preceding the word. 


Each line must begin with a format character which 
describes the format of that line and of the first 
word. This character is not displayed. 


Aspace character defines the format of subsequent 
words. A space character is denoted by a one in bit 
6 in the display RAM. If bit 6 of the display RAM is 
a zero, the other six bits define one of the 64 display 
characters. 


The color, background and enable can be pro- 
grammed by word. This information is encoded in 
the space character between words or in the format 
character at the beginning of each line. Five bits 
define the color and background of the following 
word, and determine whether it will be displayed or 
not. 


Characters are stored in a6 x 9 dot format. One dot 
is defined vertically as 2H (horizontal lines) and 
horizontally as 2/fosc if the smallest character size 
is enabled. There is no space between characters 
or lines if the vertical space enable (VSE) and 
horizontal space enable (HSE) bits are both zero. 
This allows the use of special graphics characters. 


The normal alphanumeric character set is for- 
matted to be 5 x 7 with on empty row at the top and 
one at the bottom and one empty column at the 
right. If VSE and HSE are both zero, then the 
spacing between alphanumeric characters is 1 dot 
and the spacing between lines of alphanumeric 
characters is 2H. 


The character size is programmed by line thru the 
use of the size bit (S) in the format character and 
the global size bits (GS1 and GS2). The vertical 
spacing enable bit (VSE) located in the format 
character controls the spacing between lines. If this 
bit is set to one, the spacing between lines is 
defined by the vertical spacing register, otherwise 
the spacing between lines is 0. 


The spacing between words is controlled by the 
horizontal space enable bit (HSE) located in the 
space character. If this bit is set to one, the spacing 
between words is defined by the horizontal spacing 
register, otherwise the space character width of 6 
dots is the spacing between words. 


The formats for the display character, space char- 
acter and format character are described here- 
after. 
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Figure 57. Space Character Register 
Explanation 


Space Character Format 


See Data RAM Table Description for 
Specific Address 


(Write Only) 
9706} 0s 04] 02} v2 |o| oo| 


HSE = Horizontal Space Enable 
WE = Word Enable Bit 


BGS = Background Select 


B = B Color Control! Bit 
G = G Color Control Bit 
R = R Color Control Bit 
Fixed to "1" 


Unused 


D7. Not used. 
D6. This pin is fixed to "1". 


R, G, B. Color. The 3 color control bits define the 
color of the following word as shown in table 11. 


Table 11. Space Character Register Colour Setting. 


BGS. Background Select. The background select 
bit selects the desired background for the following 
word. There are two possible backgrounds defined 
by the bits in the Background Control Register. 


"0" - The background on the following word is en- 
abled by BGO and the color is set by RO, GO, 
and Bo. ; 


"{"- The background on the following word is en- 
abled by BG1 and the color is set by Ri, G1, 
and Bi. 


WE. Word Enable. The word enable bit defines 
whether or not the following word is displayed. 


"0" - The word is not displayed. 
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ON-SCREEN DISPLAY (Continued) 


"{"- If the global enable bit is one, then the word 
is displayed. 


HSE. Horizontal Space Enable. The horizontal 
space enable bit determines the spacing between 
words. The space between characters is always 0. 
The alphanumeric character set is implemented in 
a5 x 7 format with one empty column to the right 
and one empty row above and below so that the 
space between alphanumeric characters will be 
one dot. 


"0" - The space between words is equal to the 
width of the space character, which is 6 dots. 


"{"- The space between words is defined by the 
value in the horizontal space register plus the 
width of the space character. 


Figure 58. Format Character Register 
Explanation 


Format Character 


See Data RAM Table Description for 
Specific Address 


(Write Only) 
|= [[ >= 


VSE= Vertical Space Enable 
WE= Word Enable Bit 


BGS= Background Select 


B= B Color Control Bit 

G = G Color Control Bit 

R= R Color Control Bit 

S= Character Size Control Bit 


Unused 


D7. This bit is not used 


S. Character Size. The character size bit, along with 
the global size bits (GS2 and GS1) located in the 
horizontal space register, specify the character size 
for each line as defined in Table 13. 


R, G, B. Color. The 3 color control bits define the 
color of the following word as shown in Table 12. 


BGS. Background Select. The background select 
bit selects the desired background for the following 
word. There are two possible backgrounds defined 
by the bits in the Background Control Register. 


"0" - The background on the following word is en- 
abled by BGO and the color is set by RO, GO, 
and Bo. 
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"{"- The background on the following word is en- 
abled by BG1 and the color is set by R1, G1, 
and B1. 


WE. Word Enable. The word enable bit defines 
whether or not the following word is displayed. 


"0" - The word is not displayed. 


"{"- If the global enable bit is one, then the word 
is displayed. 


VSE. Vertical Space Enable. The vertical space 
enable bit determines the spacing between lines. 


"0" - The space between lines is equal to OH. The 
alphanumeric character setis implemented in 
a 5 x 7 format with one empty column to the 
right and one empty row above and one below 
and stored in a 6 x 9 format. 


"{"- The space between lines is defined by the 
value in the vertical space register. 


Table 12. Format Character Register Colour Setting. 
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Table 13. Format Character Register Size Setting 
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ON-SCREEN DISPLAY (Continued) 


Figure 59. Display Character Register 
Explanation 


Format Character 


See Data RAM Table Description for 
Specific Addresses 


(Write Only) 


C5-CO = Character 
—__—______——_ Types Control Bits 


Fixed to "0" 


Unused 


D7. This bit is not used. 
D6. This bit is fixed to "0". 


C5-CO. Character type. The 6 character type bits 
define one of the 64 available character types. 
These character types are shown on the following 
pages. 


Character Types 


The character set is user defined as ROM mask 
option. 


Register and RAM Addressing 


The OSD contains seven registers and 80 RAM 
locations. The seven registers are the Vertical Start 
Address register, Horizontal Start Address register, 
Vertical Space register, Horizontal Space register, 
Background Control register, Global Enable regis- 
ter and Character Bank Select register. The Global 
Enable register can be written at any time by the 
ST639X Core. The other six registers and the RAM 
can only be read or written to if the global enable is 
zero. 


The six registers and the RAM are located on two 
pages of the paged memory of the ST639X MCUs; 
the Character Bank Select register is located out- 
side the paged memory at address EDH. Each 
page contains 64 memory locations. This paged 
memory is at memory locations 00H to 3FH in the 
ST639X memory map. A page of memory is en- 
abled by setting the desired page bit, located in the 
data RAM bank switching register, to a one. The 
page register is location E8H. A one in bit five 
selects page 5, located on the OSD and a one in 
bit 6 selects page 6 on the OSD. Table 14 shows 
the addresses of the OSD registers and RAM. 
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Table 14. OSD Control Registers and Data RAM 
Addressing 


5 OOH - 3FH RAM Locations OOH - 3FH 


OSD Global Enable Register 


This register contains the global enable bit (GE). It 
is the only register that can be written at any time 
regardless of the state of the GE bit. It is a write only 
register. 


Figure 60. Global Enable register 


GER 
Global Enable Register 
(17H - Page 6, Write Only) 


07| 06} 0s | 04] | 02% | no 


| -s«sGE = Global Enable Bit 


Unused 


D7-D1. These bits are not used 


GE. Global Enable. This bit allows the entire display 
to be turned off. 


"0" - The entire display is disabled. The RAM and 
other registers of the OSD can be accessed 
by the Core. 


"{"- Display of words is controlled by the word 
enable bits (WE) located in the format or 
space character. 


The other registers and RAM cannot be accessed 
by the Core. 


43/60 


MICROELECTRONICS 


717 


$T6391,93,94,95,96,99 


ON-SCREEN DISPLAY (Continued) 


Figure 61. Vertical Start Address Register 


VSAR 
Vertical Start Address Register 
(10H - Page 5, Write Only) 


VSA5-VSAO Vetical Start 
_—____. Address Bits 


FR = Fringe Background Control 
Bit 


Unused 


D7. This bit is not used 


FR. Fringe Background. This bit changes the back- 
ground from a box background to a fringe back- 
ground. The background is enabled by word as 
defined by either BKO or BK1. 


"0" - The background is defined to be a box which 
is 7 x 9 dots. 


"{"- The background is defined to be a fringe. 


VSA5-VSAO. Vertical Start Address. These bits 
determine the start position of the first line’in the 
vertical direction. The 6 bits can specify 63 display 
start positions of interval 4H. The first start position 
will be the fourth line of the display. The vertical start 
address is defined VSAO by the following formula. 


Vertical Start Address = 4H(2°(VSAS) + 24(VSA4) 
+ 23(VSA3) + 22(VSA2) + 2'(VSA1) + 2°(VSA0)) 


The case of all Vertical Start Address bits being 
zero is 111. 
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Figure 62. Horizontal Start Address Register 


HSAR 
Horizontal Start Address Register 
(11H - Page 6, Write Only) 


HS5-HSAO = Horizontal Start 
—___"Y. Address Bits 


SBD = Space Blanking Disabled 
Bit 


Unused 


D7. This bit is not used. 


SBD. Space Blanking Disable. This bit controls 
whether or not the background is displayed when 
outputting spaces. If two background colors are 
used on adjacent words, then the background 
should not be displayed on spaces in order to make 
a nice break between colors. lf an even background 
around an area of text is desired, as ina menu, then 
the background should be displayed when output- 
ting spaces. 


"0" - The background during spaces is controlled 
by the background enable bits (BKO and BK1) 
located in the Background Control! register. 


"{"- The background is not displayed when out- 
putting spaces. 


HSA5, HSAO - Horizontal Start Address bits. These 
bits determine the start position of the first character 
in the horizontal direction. The 6 bits can specify 64 
display start positions of interval 2/fosc or 400ns. 
The first start position will be at 4.0us because of 
the time needed to access RAM and ROM before 
the first character.can be displayed. The horizontal 
start address is defined by the following formula. 


Horizontal Start Address = 2/fosc(10.0 + 2°(HSAS5) 
+ 24(HSA4) + 23(HSA3) + 22(HSA2) + 2'(HSA1) + 
2°(HSA0)) 
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ON-SCREEN DISPLAY (Continued) : 


Figure 63. Vertical Space Register 


VSR 
Vertical Space Register 
(12H - Page 6, Write Only) 


[27] 05} 05] «| 23 | 02] os | o> 


VS5-VSO = Vetical Space 
___________ Register 


SCB= Screen Blanking Bit 


Unused 


D7. This bit is not used 


SCB. Screen Blanking. This bit allows the entire 
screen to be blanked. 


"0"- The blanking output signal (VBLK) is active 
only when displaying characters. 


"{"- The blanking output signal (VBLK) is always 
active. Characters in the display RAM are still 
displayed. 


When this bit is set to one, the screen is blanked 
also without setting the Global Enable bit to one 
(OSD disabled). 


VS5 , VSO. Vertical Space. These bits determine 
the spacing between lines if the Vertical Space 
Enable bit (VSE) in the format character is one. If 
VSE is zero there will be no spaces between lines. 
The Vertical Space bits can specify one of 63 
spacing values from 4H to 252H. The space be- 
tween lines is defined by the following formula. 


ae between lines = 4H(2°(VS5) + 24(VS4) + 
(VS3) + 22(VS2) + 21(VS1) + 29(VS0)) 


The case of all Vertical Start Address bits being 
zero is ill. 


Figure 64. Horizontal Space Register 


HSR 
Horizontal Space Register 
(13H - Page 6, Write Only) 


HS5-HSO = Vetical Space 
Register 


GS1= Global Size Bit 1 


GS2 = Global Size Bit 2 


GS2,GS1. Global Size. These bits along with the 
size bit (S) located in the Character format word 
specify the character size for each line as defined 
in table 15. 


Table 15. Horizontal Space Register Size Setting. 


a oe 
ee 
ee 
ee 
[a6 
se 
[sc 
[en 


Note: TDOT= 2/fosc 


HS5, HSO. Horizontal Space. These bits determine 
the spacing between words if the Horizontal Space 
Enable bit (HSE) located in the space character is 
a one. The space between words is then equal to 
the width of the space character plus the number of 
tdots specified by the Horizontal Space bits. The 6 
bits can specify one of 64 spacing values ranging 
from 2/fosc to 128/fosc. The formula is shown below 
for the smallest size character(18H). If larger size 
characters are being displayed the spacing be- 
tween words will increase proportionately. Multiply 
the value below by 2, 3 or 4 for character sizes of 
36H, 54H and 72H respectively. 


Space between words (not including the space 
eee =2/foso((1+2°(HS5)+2°(HS4)+2°(HS3) 
2°(HS2)+ 21(HS1)+2°(HSO)) 


i 45/60 
ky SeSctionone 
719 


$T6391,93,94,95,96,99 


ON-SCREEN DISPLAY (Continued) 


Background Control Register 


This register sets up two possible backgrounds. 
The background select bit (BGS) in the format or 
space character will determine which background 
is selected for the current word. 


Figure 65. Background Control Registers 


BCR 
Background Control Register 
(14H - Page 6, Write Only) 


07] 06} s| 04] 09} n2| 01] 00 
BKO = Background Enable Bit 0 


BK1= Background Enable Bit 1 


BO = B Color Background Bit 0 


B1 = B Color Background Bit 1 


GO = G Color Background Bit 0 
Gi =G Color Background Bit 1 
RO = R Color Background Bit 0 
R1 =R Color Background Bit 1 


R1,R0,G1,G0,B1,B0. Background Color. These 
bits define the color of the specified background, 
either background 1 or background 0 as defined in 
Table 16. 


Table 16. Background Register Colour Setting. 
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BK1,BK0. Background Enable.These bits deter- 
mine if the specified background is enabled or not. 


"0" - The following word does not have a back- 
ground. 


"{"- There is a background around the following 
word. 


Figure 66. Character Bank Select Register 


CBSR 
Character Bank Select Register 
(EDH - No Page, Write Only) 


[07 {05} 0 ]o+ 0302} 01 foo 


BS = Bank select Bit 


Unused 


D7-D1. These bits are not used 


BS. Bank Select. This bit select the character bank 
to be used. The lower bank is selected with 0. The 
value can be modified only when the OSD is OFF 
(GE=0). No reset value. 


OSD Data RAM 


The contents of the data RAM can be accessed by 
the ST639X MCUs only when the global enable bit 
(GE) in the Global Enable register is a zero. 


The first character in every line is the format char- 
acter. This character is not displayed. It defines the 
size of the characters in the line and contains the 
vertical space enable bit. This character also 
defines the color, background and display enable 
for the first word in the line. Subsequent characters 
are either spaces or one of the 64 available char- 
acter types. 


The space character defines the color, background, 
display enable and horizontal space enable for the 
following word. Since there are 5 display lines of 15 
characters each, the display RAM must contain 5 
lines x (15 characters + 1 format character) or 80 
locations. The RAM size is 80 locations x 7 bits. The 
data RAM map is shown inTable 17. 
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ON-SCREEN DISPLAY (Continued) 


Table 17. OSD RAM Map 


ia a ae 
coftpets et | > ttt tl 
OU NG) tS Ae We eM te EI ee id 
De ee 


| AVAILABLE SCREEN SPACE | 


Notes: FT. The format character required for each line. Characters in columns 1 thru 15 are displayed. 


Emulator Remarks 


There are a few differences between emulator and 
silicon. For noise reasons, the OSD oscillator pins 
are not available: the internal oscillator cannot be 
disabled and replaced by an external coil. In the 
emulator, the Character Bank Select register can 
be written also with Global Enable bit set, while this 
is not allowed in the device. 


Application Notes 


1 - The OSD character generator is composed of a 
dual port video ram and some circuitry. It needs two 
input signals VSYNC and HSYNC to syncronize its 
dedicated oscillator to the TV picture. It generates 
4 output signals, that can be used from the TV set 
to generate the characters on the screen. For ist- 
ance, they can be used to feed the SCART plug, 
providing an adequate buffer to drive the low im- 
pedance (75 Q) of the SCART inputs. 


2 - The Core sees the OSD as a number of RAM 
locations (80) plus a certain number of control 
registers (6). These 86 locations are mapped in two 
pages of the dynamic data ram address range 
(OH..3FH). 

In page 5 (load 20H in the register OE8H), there are 
64 bytes of RAM, the ones of the first 4 rows (16 
bytes each row, 15 characters per row maximum, 
plus an hidden leading format character). In page 
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6 (load 40H in register OE8H), the 16 bytes of the 
fith row (0..0FH), and the 6 control registers 
(10H..14H,17H). 


3 - The video RAM is a dual port ram. That means 
that it can be addressed either from the Core or 
from the OSD circuitry itself. To reduce the com- 
plexity of the circuitry, and thus its cost, some 
restrictions have been introduced in the use of the 
OSD. 


a. The Core can Only write to any of the 86 
locations (either video RAM or control registers). 


b. The Core can Only write to any of the leading 
85 locations when the OSD oscillator is OFF. 
Only the last location (contro! register 17H in 
page 6) can be addressed at any time. This 
is the Global Enable Register, which contains 
only the GE bit. If jt is set, the OSD is on, if it is 
reset the OSD is off. 


4 - The timing of the on/off switching of the OSD 
oscillator is the following: 


a. GE bit is set. The OSD oscillator will start on the 
next VSYNC signal. 


b. GE bit is reset. The OSD oscillator will be imme- 
diately switched off. 
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ON-SCREEN DISPLAY (Continued) 


To avoid a bad visual impression, it is important that 
the GE bit is set before the end of the flyback time 
when charging character. This can be done inside 
the VSYNC interrupt routine. The following diagram 
can explain better: 


Figure 67. OSD Oscillator ON/OFF Timing 


Notes: A- Picture time. 20 mS in PAL/SECAM. 

B - VSYNC interrupt, if enabled. 

C - Starting of OSD oscillator, if GE = 1 

D - Flyback time. 
When modifying the picture display (i.e.: a bar 
graph for an analog control), it is important that the 
switching on of the GE bit is done before the the 
end of the flyback time (D in Figure 67). If the GE 
bit is set after the end of the flyback time then the 
OSD will not start until the begining of the next 
frame. This results in one frame being lost and will 
result in a Flicker on the screen. One method to be 
sure to avoid the flicker is to wait for the VSYNC 
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interrupt at the start of the flyback; once the VSYNC 
interrupt is detected, then the GE bit can be set to 
zero, the characters changed, and the GE set to 
one. All this should occur before the end of the 
flyback time in order not to loose a frame. The 
correct edge of the interrupt must be chosen. The 
VSYNC pin may alternatively be sampled by soft- 
ware in order to know the status; this can be done 
by reading bit 4 of register E4H; this bit is inverted 
with respect to the VSYNC pin. 


6 - An OSD end of line Bar is present in the 
ST63P9X piggyback and ST639X ROM devices 
when using the background mode. If this bar is 
present with software running in the piggybacks 
then it is also present on the ROM mask version. 
If the end of line bar is seen to be eliminated by 
software in the piggyback, then it is also be elimi- 
nated in the ROM mask version. 


The bar appears at the end of the line in the 
background mode when the last character is a 
space character and the first forrnat character is 
defined with S=0 (size 0). The bar is the color of the 
background defined by the space character. To 
eliminate bar: 


a. If two backgrounds are used then the bar should 
be moved off the screen by using large word 
spaces instead of character spaces. If there are 
not enough spaces before the end of the line, 
then the location of the valid characters should 
be moved so they appear at the end of the line 
(and hence no bar); positioning can be compen- 
sated using the horizontal start register. 


b. If only one background is used, then the other 
background should be transparent in order to 
eliminate the bar. 


7 - The OSD oscillator external network should 
consist of a capagitor on each of the OSD oscillator 
pins to ground together with an inductance be- 
tween pins. The user should select the two capaci- 
tors to be the same value (15pF to 25pF each is 
recommended). The inductance is chosen to give 
the desired OSD oscillator frequency for the appli- 
cation (normally 56H). 
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SOFTWARE DESCRIPTION 


The ST639X software has been designed to fully 
use the hardware in the most efficient way possible 
while keeping byte usage to a minimum; in short to 
provide byte efficient programming capability. The 
ST639X Core has the ability to set or clear any 
register or RAM location bit of the Data space with 
a single instruction. Furthermore, the program may 
branch to a selected address depending on the 
status of any bit of the Data space. The carry bit is 
stored with the value of the bit when the SET or RES 
instruction is processed. 


Addressing Modes 


The ST639X Core has nine addressing modes 
which are described in the following paragraphs. 
The ST639X Core uses three different address 
spaces: Program space, Data space, and Stack 
space. Program space contains the instructions 
which are to be executed, the data for immediate 
mode instructions, and in this space is physically 
allocated the data ROM which is addressed as data 
space. Data space contains the Accumulator, the 
X,Y,V and W registers, the Core control registers, 
peripheral and Input/Output registers, the RAM lo- 
cations and the window to address the Data ROM 
(physically located into the program memory) loca- 
tions (for storage of tables and constants). Stack 
space contains six 12-bit RAM bytes used to stack 
the return addresses for subroutines and interrupts. 


Immediate. In the immediate addressing mode, the 
operand of the instruction follows the opcode loca- 
tion. As the operand is a ROM byte, the immediate 
addressing mode is used to access constants which 
do not change during program execution (e.g., a 
constant used to initialize a loop counter). 


Direct. In the direct addressing mode, the address 
of the byte that is processed by the instruction is 
stored in the location that follows the opcode. Direct 
addressing allows the user to directly address the 
256 bytes in Data space memory with a single 
two-byte instruction. 


Short Direct. The Core can address the four RAM 
registers X,Y,V,W (locations 80H, 81H, 82H, 83H) 
in the short-direct addressing mode . In this case, 
the instruction is only one byte long and the selec- 
tion of the location to be processed is contained in 
the opcode. Short direct addressing is a subset of 
the direct addressing mode. (Note : 80H and 81H 
are also indirect registers). 


Extended. In the extended addressing mode, the 
12-bit address needed to define the instruction is 


kyz SGS;THOMSON 


916391,93,94,95,96,99 


obtained by concatenating the four less significant 
bits of the opcode with the byte following the op- 
code. The instructions (JP, CALL) that use the 
extended addressing mode are able to branch any 
address of the directly addressable Program 
space. An extended addressing mode instruction 
is two-byte long. 


Program Counter Relative. The relative address- 
ing mode is only used in conditional branch instruc- 
tions. The instruction is used to perform a test and, 
if the condition is true, a branch with a span of -15 
to + 16 locations around the address of the relative 
instruction. If the condition is not true, the instruc- 
tion that follows the relative instruction is executed. 
The relative addressing mode instruction is one- 
byte long. The opcode is obtained by adding the 
three most significant bits that characterize the kind 
of test, one bit that determines whether the branch 
is a toward (when it is 0) or backward (when it is 1) 
branch and the four less significant bits that give 
the span of the branch (OH to FH) that must be 
added or subtracted to the address of the relative 
instruction to obtain the address of the branch. 


Bit Direct. In the bit direct addressing mode, the 
bit to be set or cleared is part of the opcode, and 
the byte following the opcode points to the address 
of the byte in which the specified bit must be set or 
cleared. Thus, any bit in the 256 directly address- 
able locations of Data space memory can be set or 
cleared. 


Bit Test & Branch. The bit test and branch ad- 
dressing mode is a combination of direct address- 
ing and relative addressing. The bit test and branch 
instruction is three-byte long. The bit identification 
and the tested condition are included in the opcode 
byte. The address of the byte to be tested follows 
immediately the opcode in the Program space. The 
third byte is the jump displacement, which is in the 
range from -126 to + 129. This displacement can 
be determined using a label, which is converted by 
the assembler. 


Indirect. In the indirect addressing mode, the byte 
processed by the register-indirect instruction is at 
the address pointed by the content of one of the 
indirect registers, X or Y (80H,81H). The indirect 
register is selected by the bit 4 of the opcode. A 
register indirect instruction is one byte long. 


Inherent. In the inherent addressing mode, all the 
information necessary to execute the instruction is 
contained in the opcode. These instructions are 
one byte long. 
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SOFTWARE DESCRIPTION (Continued) ferent types. All the instructions within a given type 
are presented in individual tables. 
Instruction Set Load & Store. These instructions use one,two or 


The ST639X Core has a set of 40 basic instructions. three bytes in relation with the addressing mode. 
When these instructions are combined with nine One operand is the Accumulator for LOAD and the 
addressing modes, 244 usable opcodes can be _ other operand is obtained from data memory using 
obtained. They can be divided into six different one of the addressing modes. For LOAD Immedi- 
types : load/store, arithmetic/logic, conditional ate one operand can be any of the 256 data space 
branch, control instructions, jump/call, bit manipu- bytes while the other is always an immediate data. 
lation. The following paragraphs describe the dif- Refer to Table 18. 


Table 18. Load & Store instructions 


Short Direct 
Short Direct 
Short Direct 
Short Direct 
Short Direct 
Short Direct 
Short Direct 


N 


Short Direct 
Direct 
Direct 
Indirect 
Indirect 
Indirect 
Indirect 


>b>bRPPRPBRBRPRBRPEBRPERERDRDSD 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 


—s— st et et AN | as ws oe et a ot 
RA AAA HRAAAAAHAAAA 


* ob 


LDI A, #N Immediate 
LDI rr, #N Immediate 


Notes: 

X,Y Indirect Register Pointers, V & W Short Direct Registers 
#. Immediate data (Stored in ROM memory) 

rr. Data space register 

A. Affected 

* Not Affected 
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SOFTWARE DESCRIPTION (Continued) can be either a data space memory content or an 

immediate value in relation with the addressing 
Arithmetic and Logic. These instructions areused | mode. In CLR,DEC,INC instructions the operand 
to perform the arithmetic calculations and logic | can be any of the 256 data space addresses. In 
operations. In AND, ADD, CP, SUBinstructionsone | COM, RLC, SLA the operand is always the accu- 
operand is always the accumulator while the other — mulator. Refer to Table 19. 


Table 19. Arithmetic & Logic instructions 


Addressing Mode 


ADD A, ‘Y) Indirect 
ADD A, (Y Indirect 
ADD A, rr Direct 


AND A, i Indirect 
AND A, (Y Indirect 
AND A, rr Direct 


— eee 


CLRA Short Direct 
CLR rr Direct 

CP A, iY} Indirect 

CP A, (Y Indirect 

CP A, rr Direct 


Short Direct 
Short Direct 
Short Direct 
Short Direct 
Direct 
Direct 
Indirect 
Indirect 


PPP AARH] HP AH!] HR] AAA] AH] AAA 


Short Direct 4 A 
Short Direct 4 A 
Short Direct 4 A 
Short Direct 4 A 
Direct 4 A 
Direct 4 A 
Indirect 4 A 
Indirect 4 A 
SLAA Inherent 2 4 A A 
SUB A, ty Indirect 1 4 A A 
SUB A, (Y Indirect 1 4 A A 
SUB A, rr Direct 2 4 A A 
Notes: 
X,Y. Indirect Register Pointers, V & W Short Direct Registers A. Affected 
# . Immediate data (stored in ROM memory) * Not Affected 
rr. Data space register 
G7 SGS-THOMSON. 
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SOFTWARE DESCRIPTION (Continued) 


Conditional Branch. The branch instructions 
achieves a branch in the program when the se- 
lected condition is met. Refer to Table 20. 


Bit Manipulation Instructions. These instructions 
can handle (set or reset) any bit in data space 
memory. Refer to Table 21. 


Table 20. Conditional Branch instructions 


JRR b, rr, ee 
JRS b, rr, ee 


Notes: 

b 3-bit address 

e 5 bit signed displacement in the range -15 to +16 

ee 8 bit signed displacement in the range -126 to +129 


Table 21. Bit Manipulation instructions 


Notes: b 3-bit address; rr. Data space register,* Not Affected 


Table 22. Control instructions 


Inherent 
Inherent 
Inherent 


Inherent 
Inherent 


Notes: 


[_tnstucton cecal aaa | ewes | oes | 
SET b,rr Bit Direct 2 4 " 
RES b,rr Bit Direct 2 4 * 


Control Instructions. The control instructions con- 
trol the MCU operations during program execution. 
Refer to Table 22. 


Jump and Call. These two instructions are used to 
perform long (12-bit) jumps or subroutines call in- 
side the whole program space. Fefer to Table 23. 


101M Poppe 


rr. Data space register 
A. Affected 
* Not Affected 


Flags 


+ 


a 


O 


+ «> * 


1. This instruction is deactivated on ST639X (HW watchdog and a WAIT ts automatically executed instead of a STOP) 


A. Affected 
* Not Affected 


Table 23. Jump & Call instructions 
Addressing 


Mode 


Notes: abc 12-bit address; * . Not Affected 
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CALL abc Extended 
JP abc Extended 
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SOFTWARE DESCRIPTION (Continued) 
Opcode Map Summary. The following table contains an opcode map for the instructions used on the MCU. 
Table 24. Opcode Map 


jaf | | | [|b] ae [os [a | ate | fs [fo | | oh [7% 
0000 0011 0100 0101 0110 0111 1000 1100 1111 
2 JRNZ|4 CALL|2 JRNC|5 JRR/2 JRZ 2 JRC|4 LDI2JRNZ/4 JP/2 JRNC|4 RES/2 JRZ/4 LDIN2 JRC}]4 LD 
abc e py fe a,(x) e abc e b0,rr rrnn e a,(y) 6 De 0 
1 perl2-— ext 1 per 1 pre}i  oindji = perj2-—s ext}/1.—s per}2. bd} 1~—soper/3) imm}1_—sperj1_—s ind 
2 JRNZ|4 CALL]2 JRNC/|5 JRS|2 JRZ/4 INC}/2 JRC|/4 LDI}2JRNZ|4 JP/2 JRNC|4 SET/2 JRZ|4 DEC/2 JRC/4 LD 
1 perj2 ext} 1 per} sdj1 prel2_ imm{1—s per{2~—s ext} 1—s per{2.—s bd} 1 sper} 1 sdj1 per|2-—s dir 
2 JRNZ| 4 CALL 2 JRZ 2 JRC}4 CPi2JRNZj4 JP)2 JRNC/4 RES|2 JRZ/4 COM/2 JRC|4' CP 
1 perj2_ ext 1 per 1 prelt = =indi1 = perj2_— ext} 1 perli2 bdii_— perit inht{1 = pert 1 —s ind 
2 JRNZ|4 CALL 2 JRZj4 \LD/2 JRC|4 CPi]2JRNZ/}4 JPj2 JRNC/4 SET/2 JRZ/4 LD/2 JRCi4 CP 
1 perl2- ext 1 per{1 sd}1 = prcey2_stmm}i_——s perj2_—sext}1 perj2 bdj1_ per} sdj1 per}2-——s dir 
2 JRNZ| 4 CALL 2 JRZ 2 JRC}4 ADD|2 JRNZ/4 JPi2 JRNC/4 RES|2 JRZi2 RETI2 JRC|4 ADD 
Satie a oetiatbibior 
1 perj2_— ext 1 per 1 prejt =o indj1_—s perj2 ~~ ext} 1 per}2 bdii_— perji inh}1 = perf] 1 —s ind 
2 JRNZ|4 CALL 2 JRZ/4 INCi2 JRC}4 ADDI}2 JRNZ/}4  JPj/2 JRNC|4 SET/2 JRZ/4 DEC|2 JRC/4 ADD 
1 perj2 ext 1 per} sdj1 ss prel2. immji-—s per}2-—s ext} 1—s per|2.—s bd] 1 sper} sdj1 perj2-—s ir 
2 JRNZ/4 CALL 2 JRZ 2 JRC|4 INC/2 JRNZ|]4 JP}/2 JRNC|4 RES/2 JRZ/2 STOP/2 JRC|4 INC 
Bote oR GGpmiGmiticiar 
1 perj2 ext 1 per 1 prej1 =oind}1 = peri2-—s ext} 1 peri2 bd per} 1 inn} 1 = per] 1 sind 
2 JRNZ/4 CALL P 2 Z}4. LDJ2 JRC}4 INC 
1 perj2_ ext xt 1 sdj1_ per]2—s ir 
2 JRNZ|4 CALL}/2 JRNC|5 JRR/2 JRZ 2 JRC/4 LD/J2JRNZ|/4 JP|2 JRNC|4 RES/2 JRZ 2 JRC 
Siac tai 
1 perj2 ext} per|3 1 per 1 pre]t indj1 = perj2-— extii per|2 bd per 1 per} 
2 JRNZ|4 CALL}2 JRNC;|5 JRS/2 JRZ/4 INC}2 JRC 2JRNZ|4 JP/2 JRNC/4 SET RZ|4 DEC|2 JRC/4 
ico e abc e e Vv e e abc e bir e Vv e 
1 perj2- ext} 1 per|1 sd}1 prc 1 perj2_ext}1 per|2 bdj1_— perii sdji—s per}2 
2 JRNZ|4 CALL/2 JRNC|5 JRR/2 JRZ 2 JRC|4 AND/2 JRNZ/4 JP/l2 JRNC|4 RES/2 JRZ/4 RLC}2 
Scie Dickie 
1 perj2 ext} 1 per 1 pre]1 =o ind]1_—s per[2_—s ext} per}2 bdii_— peri inh}1 per} 1 
2 JRNZ|4 CALL}2 JRNC}5 JRS!2 JRZj4 LDi2 JRC/4 ANDI}2JRNZ|4 JP/2 JRNC|4 SET/2 JRZ/4_ LD/2 JRC/}4 AND 
a Pea a lad ge geal ghia sh gee 
1 perj2-— ext} 1 per} sd}1 so pre}2 1 perj2_ ext}1 peri2 =bdii_ peri sdj1 perj2-s dir 
2 JRNZ|4 CALL}2 JRNC|5 JRRIi2 JRZ 2 JRC|4 SUB/2 JRNZ|4 JP|2 JRNC|4 RES/2 JRZ/2 RET/2 JRC|/4 SUB 
eta a eae a etal 
1 perj2-extl1 ~— per] 3 1 per 1 prejt oindii = perj2 so ext}1.—s peri2 Ss bb dj1_~—spersi inh}1 = per] 1 sind 
2 JRNZ|4 CALL!2 JRNC|5 JRS/2 JRZ/4 INC|2 JRC/4 SUBI]2 JRNZ|4 JP/2 JRNC|4 SET/2 JRZ/4 DEC|2 JRC/4 SUB 
1 perj2ext/1 —per|3 1 per} sdji = prcjJ2_ imm|1_sperij2 — ext|}1 peri2 bdli_ perji sdj1 perj2-—s dir 
2 JRNZ/4 CALL|2 JRNC|5 JRR/2 JRZ 2 JRC|4 DEC/2 JRNZ|/4 JP|2 JRNC|4 RES/2 JRZ/2 WAIT|/2 JRC|4 DEC 
Sek Co RoGibcibDbibiGibe 
1  perj2- ext}/1 — per}3 1 per 1 pre}t = indi1 = =perj2- so ext}1.—s per}2.—s sb dj1_—sper}1 inhi1 = per]1—sind 
2 JRNZ/4 CALL|2 JRNC|5 JRS/2 JRZ/4 LDi2 JRC 2JRNZ|4 JPl2 JRNCI4 SET|2 JRZ4 LDi2 JRC|4 DEC 
F e abe e e a,w e e e b7,rt e tr F 
1 perj2-— ext} 1 per} sdj1 prc 1 perj2  ext}1 = perj2 bd 1 sdj1. per]2_—s ir 


Abbreviations for Addressing Modes: Legend 
dir Direct # Indicates Illegal Instructions Cycles Mnemonic 
sd Short Direct e 5 Bit Displacement Operand 
imm Immediate b 3 Bit Address Bytes 
inh Inherent rr 1byte dataspace address Add bias 
ext Extended nn 1 byte immediate data ene eek 
bd Bit Direct abc 12bit address 
bt Bit Test ee 8 bit Displacement 
pcr Program Counter Relative 
ind Indirect 
(77 SGS-THOMSON oe 
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ABSOLUTE MAXIMUM RATINGS Power Considerations. The average chip-junction 


This product contains devices to protect the inputs temporal ones Unln Seislus Callie Ontainegonn: 


against damage due to high static voltages, how- Tj = TA+ PD x RthJA 

ever itis advised to take normal precaution to avoid Where: TA=Ambient Temperature, 
application of any voltage higher than maximum RthJA = Package thermal resistance 
rated voltages. (junction-to ambient), 

For proper operation it is recommended that VI and PD = Pint + Pport, 


VO must be higher than Vss and smaller than VppD. 
Reliability is enhanced if unused inputs are con- 
nected to an appropriated logic voltage level (VDD Pport = Port power dissipation 

or Vss). (determined by the user). 


Pint = Ipp x Vpp (chip internal power), 


Symbol Parameter 


VDD 


-— 0.3 to 7.0 
Vss — 0.3 to +13 
VSS — 0.3 to Vpp +0.3 
Vss —0.3 to + 13 


Supply Voltage 
Input Voltage (AFC IN) 
Input Voltage (Other Inputs) 


< 


< 


< 
O 


Output Voltage 
(PA4-PA7, PC4-PC7, DAO-DAS, O0, O01) 


Output Voltage (Other Inputs) 


Current Drain per Pin Excluding Vpp, Vss, 
PA6, PA7 


Current Drain per Pin (PA6, PA7) 
IVpp Total Current into Vpp (Source) 
IVss Total Current out of Vss (sink) 


VSS — 0.3 to Vpp +0.3 


< 
O 


Junction Temperature 


— 


TSTG 


Storage Temperature 
Note Stresses above those listed as "absolute maximum ratings” may cause permanent damage to the device This is a stress rating only and 


functional operation of the device at these conditions ts not implied Exposure to maximum rating conditions for extended periods may affect 
device reliability. 


THERMAL CHARACTERISTIC 


Symbol Parameter Test Conditions Min. | 


RthJA Thermal Resistance PSDIP42 Va 


RECOMMENDED OPERATING CONDITIONS 


Operating Temperature 
Operating Supply Voltage 


fosc Oscillator Frequency 
RUN & WAIT Modes 
fosposc | On-Screen Display Oscillator 
Frequency 


EEPROM INFORMATION veloped to achieve 1.000.000 Write/Erase cycles 


The ST639X EEPROM macrocell and the single § anda 10 years data retention. 
poly EEPROM process have been specially de- 
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DC ELECTRICAL CHARACTERISTICS 
(TA= 0 to + 70°C unless otherwise specified) 


ae ee ee 


VHYS Hysteresis Voltage(1) al I/O Pins V 
VDD = 5V 1.0 


Low Level Output Voltage DAO-DA5, PBO-PB6, 
OSD Outputs, PCO- PC7, 
O00, O1, PAO-PA5, 
62.5KHz OUT 
loL = 1.6mA 


loL = 5.0mA 


Low Level Output Voltage PAQO-PA7, 
Vbpb = 4.5V 
loL= 1.6mMA 
loL= 25mA 


Low Level Output Voltage Peete OSCOUT, 
Vpb = 4.5 
loL= 0. aon 0.4 V 
. High Level Output Voltage PBO-PB7, PAO-PA3, OSD 


Outputs, PCO-PC3, 
62.5KHz OUT, 
Vpp = 4.5V 
lIOH = -— 1.6MA 


High Level Output Voltage OSDOSCOUT, OSCOUT, 
VDD = 4.5V 
loL= —0.4mA 4.1 


OL 
VOL 
Vo 
VOH 
Vo 
IPU Input Pull Up Current PBO-PB6, PAO-PA3, PCO-| -— 100 
Input Mode with Pull-up PC3 
Vin= Vss 
le Input Leakage Current OSCIN 
NH Vin= Vss -—10 
VIN= VoD a 1 
Input Pull-down OSCIN 
current in Reset ST6394,96,99 Only 


Ne Input Leakage Current All I/O Input Mode 

NH no Pull-up 
OSDOSCIN —10 10 uA 
ViIN= VDD or Vss 


VopRAM| RAM Retention Voltage in RESET — | ST6394,95,96 Po a ae ea 


HL Input Leakage Current eae ee with Pull-up 
IH VIN= V — 50 -— 30 -10 uA 
le Input Leakage Current AFC Pin 
NH ViH= VDD 1 uA 
Vit= Vss 
VIH= 12.0V 40 
Output Leakage Current DAO-DA5, ae PA5, PCO- 
PC7, OO, 10 HA 
VoH = i 
Output Leakage Current High Voltage | DAO-DA5, PA4-PA7, PC4- 
PC7, OO, O1 40 LA 
VOH = 12V 
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DC ELECTRICAL CHARACTERISTICS (Continued) 


| parm | testcontions 
Typ. 
Supply Current RUN Mode fosc= 8MHz, ILoad= OmA 
Vppb= 6.0V 
Supply Current WAIT Mode fosc= 8MHz, ILoad= OmA 
VDD= 6V 
Supply Current at transition to RESET | fosc= Not App, 
(ST6394,95,96) lLoad= OmA 0.1 
Vpp= 6V 
VON Reset Trigger Level ON RESET Pin aa 
Vorr | Reset Trigger Level OFF RESET Pin 


VTA Input Level Absolute Tolerance A/D AFC Pin 
VDD = 5V 
VTR Input Level Relatice Tolerance (1) A/D AFC Pin 
Relative to other levels 
Vpp = 5V 
AC ELECTRICAL CHARACTERISTICS 


Note 1 Not 100% Tested 
TA= 0 to + 70°C, fosc = 8MHz, VDD = 4.5V to 6.0V (unless otherwise specified) 


Value 
Symbol Parameter Test Conditions 
| Pema | Min. | Typ. 


tWRES Minimum Pulse Widht RESET Pin Pe ae ns 


tOHL High to Low Transition Time (2) PA6, PA7 100 ne 
Vppb = 5V,CL = 1000pF (2) 

tOHL Low to High Transition Time DAO-DA5, PBO-PB6, 
OSD Outputs, PCO-PC7 20 
Vpopb = 5V, CL= 100pF 


tOLH High to Low Transition Time 


Symbol 


= 


3 


< 


+100 


= 
< 


—, 


Ss 
ry) 
2 


PBO-PB6, PAO-PA3, OSD 
Outputs, PCO-PC3 


VppD = 5V, CL = 100pF 
SPI after clock goes low 


ST6391 ,93 750 
5 ST6396,99 
I°CBUS/S-BUS Only 3 
f DA D/A Converter Repetition Frequency ( ST6391, 93, 94, 96, 99 31.25 KHz 
ST6395 25 KHz 


f SIO SIO Baud Rate “? ST6391, 93, 94, 96, 99 62.50 KHz 
ST6395 Only 100 
f ouTt 62.5KHz Output “ ST6399 Only 62.50 
tWEE EEPROM Write Time TA = 25 °C One Byte 5 10 m 
> 1 


aaa tee 
Endurance | EEPROM WRITE/ERASE Cycles Qa LoT 300.000 syelce 
Acceptance Criteria million y 


tOH Data HOLD Time 


Retention | EEPROM Data Retention (4) TA = 25°C Oe fe all 
CIN Input Capacitance (3) All Inputs Pins Pe aoe pF 
COUT Output Capacitance (3) All outputs Pins ae a) 
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AC ELECTRICAL CHARACTERISTICS (Continued) 


di SS = 
Typ._| Max. 

ee Oscillator Pins Internal Capacitance (3 

COSCO 

2 


Value 


Notes: 1.Aclock other than 8 MHz will affect the frequency response of those peripherals (D/A, 62.5KHz and SPI) whose clock is 


derived from the system clock. 


2 The rise and fall ttmes of PORT A have been reduced in order to avoid current spikes while maintaining a high drive capability 


3. Not 100% Tested 
4. Based on extrapolated data 


PACKAGE MECHANICAL DATA 


Figure 68. 42-Pin Shrink Dual in Line Plastic (JEDEC MO-015 BB) 


PSDIP42 


ORDERING INFORMATION 


The following chapter deals with the procedure for 
transfer the Program/Data ROM codes to SGS- 
THOMSON. 


Communication of the ROM Codes. To communi- 
cate the contents of Program /Data ROM memories 
to SGS-THOMSON, the customer has to send: 


— one file in INTEL INTELLEC 8/MDS FORMAT 
(either as an EPROM or in a MS-DOS 5" dis- 
kette) for the PROGRAM Memory 


— one file in INTEL INTELLEC 8/MDS FORMAT 
(either as an EPROM orina MS-DOS 5" diskette) 
for the ODD and EVEN ODD OSD Characters 


| Min | Typ | Max, 

A |38i| [5.08 |01 

aT [osi| —fizaloeay fo 

.0.35| [059 |o.013| [0.023] 
Bt [o75| [1.42 [0.029] [0.056 
| ¢ |o20| [0.36 }o008| {0.014 
ee Ee 


LE {i824 |is.e7} 060] 1062] 
Et fre7of {4.48} 080 


re tsa 
re [eee] [sao oro 
Par [tse [220 [020 
Ts [076] [267 [ 003) 
refol lisfol[ 


— one file in INTEL INTELLEC 8/MDS FORMAT 
(either as an EPROM or in a MS-DOS 5" dis- 
kette) for the EEPROM initial content (this file is 
optional) 


— a filled Option List form as described in the 
OPTION LIST paragraph. 


The program ROM should respect the ROM Mem- 
ory Map as in Table 25. 


The ROM code must be generated with ST6 as- 
sembler. Before programming the EPROM, the 
buffer of the EPROM programmer must be filled 
with FFH. For shipment to SGS-THOMSON the 
EPROMs should be placed in a consecutive IC 
carrier and packaging carefully. 
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ORDERING INFORMATION (Continued) 


Table 25. ROM Memory Map 


Device EPROM ee 
Page 0 0000H-007FH QO000H-007FH Reserved 
g 0080H-07FFH 0080H-07FFH User ROM 


0800H-OF9FH O800H-OF9FH User ROM 
OFAOQH-OFEFH OFAOH-OFEFH Reserved 
Page 1 OFFOH-OFF7H OFFOH-OFF7H Interrupt Vectors 
"STATIC" OFF8H-OFFBH OFF8H-OFFBH Reserved 
OFFCH-OFFDH OFFCH-OFFDH NMI Vector 
OFFEH-OFFFH OFFEH-OFFFH Reset Vector 


Pade 2 OO00H-000FH 1000H-100FH Reserved 

g 0010H-07FFH 1010H-17FFH User ROM 

PAGE 3 OOOOH-O00FH 1800H-180FH OY ROM (2) 

0010H-07FFH 1810H-1FFFH user ROM ( 

Satie 0000H-000FH 2000H-200FH Reserved 

g 0010H-07FFH 2010H-27FFH User ROM 

aac 0000H-000FH 2800H-280FH Reserved 

g 0010H-07FFH 2810H-2FFFH User ROM 

Bhd 0000H-000FH 3000H-300FH Reserved 

g 0010H-07FFH 3010H-37FFH User ROM 

ee 0000H-000FH 3800H-380FH Reserved 
g 0010H-07FFH 3810H-3FFFH User ROM (3) 

Pace 8 OO00H-000FH 4000H-400FH Reserved 

g 0010H-07FFH 4010H-47FFH User ROM 

Page 9 0000H-O00FH A4800H-480FH Reserved 
0010H-O7FFH 4810H-4FFFH User ROM (4) 


Notes: 

1. EPROM addresses are related to the use of ST63P9X piggyback emulation devices. 
2. End address for ST6394 

3. End address for ST6391 ,93,99 

4. End address for ST6395,96 
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ORDERING INFORMATION (Continued) 


Customer EEPROM Initial Contents: 
Format 


a. The content should be written into an INTEL 
INTELLEC format file. 


b. Inthe case of 128 bytes of EEPROM, the starting 
address in 000h and the end in 7Fh. 


c. Inthe case of 384 bytes of EEPROM, the starting 
address is OOOH and the end address is 7FH. 
The order of the pages (64 bytes each) is an in 
the specification (ie. b7, b1 bO: 001, 010, 011, 
101, 110. 111). 


d. Undefined or don’t care bytes should have the 
content FFH. 


OSD Test Character. In order to allow the testing 
of the on-chip OSD macrocell the following charac- 
ter must be provided at the fixed 3FH (63) position 
of the second OSD bank. 


Listing Generation & Verification. When SGS- 
THOMSON receives the Codes, they are compared 


Figure 69. OSD Test Character 


listing refers extractly to the mask that will be used 
to produce the microcontroller. Then the listing is 
returned to the customer that must thoroughly 
check, complete, sign and return it to SGS-THOM- 
SON. The signed list constitutes a part of the con- 
tractual agreement for the creation of the customer 
mask. SGS-THOMSON sales organization will pro- 
vide detailed information on contractual points. 


and a computer listing is generated from them. This 


Ordering Information Table 


Note: "XX" Is the ROM code identifier that 1s allocated by SGS-THOMSON after receipt of all required options and the related ROM file. 
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ST639X MICROCONTROLLER OPTION LIST 
GUStOMEC!:. ~i, deus 34 Be ead ik She ah a te ete ve ee he etl Ge es ae, Be ee ee ae Be et 


PRAGIOSSe - ccek Fe cate ah ca ee cetin Sec shee hates Slee eae ss a> ve te OB es a ie he Es Dee Se A Ce ee 
CONC ne rer eae A es headgear ae ew ee ws tat Bites he ce te ae a ee 
PHHIOMERINGS | c'-2. 3 ct, cas Siete a8 gtr lee Same Sk AC Benue Sah 3 Ah c,h Ge Oats eh Gs ie Me tn UB ne, Senge He ee Ae A OG Es 


FROTRIOIICO. sein eee es es ees hee me a He a wes ie eee Oe We Dt, Sea st ee cee ee ee 


Device [ ] (d) Package [ ] (p) Temperature Range [ ] (t) 
For marking one line with 10 characters maximum is possible 
Special Marking [ ] (y/n) —Line1 " "(N) 


Notes: 

(d) 1= ST6391, 2 = ST6393, 3 = ST6394, 4 = ST6395, 5 = ST6396, 6 = ST6399 
(p) B= Dual in Line Plastic 

(t) 1= 0 to 70°C 


(N) Letters, digits,’ .’,’~’, ‘/* and spaces only 
Marking: the default marking is equivalent to the sales type only (part number). 


OSD POLARITY OPTIONS (Put across on selected item) : 
POSITIVE NEGATIVE 


VSYNC,HSYNC [ ] [ ] 
R,G,B [] [ ] 
BLANK [ ] [ ] 
CHECK LIST: 

YES NO 
ROM CODE [ ] [ ] 
OSD Code: ODD & EVEN [ ] [ ] 
EEPROM Code (if Desired) [ ] [ ] 
SIQHAUNN CG tcccactsristaviacssen Rares dhe. 
Dale oh ir cacvarnioteeiiee 
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# Display format of 26 characters x 11 rows 
= Character Matrix of 12 x 18 pixels 


= Character color selectable on a character by 
character basis. (up to four different colors per 
screen). 


™ Character fonts: 128 ROM and 4 RAM based 
characters. 


Character background selectable on a character 
by character basis (no background, back- 
ground 1 or background 2 ; one backround color 
set per screen). 


Character border (fringe) enable/disable for each 
row (one border color per screen). 


Programmable vertical and horizontal start posi- 
tion for the display. 


Programmable horizontal offset position for each 
row. 


Row enable/disable feature. 


Raster Control: The whole screen can be dis- 
played in a color (display off, screen background 
enabled) or together with the characters (display 
on, screen background enabled); or transparent 
(display on/off,screen backround disabled). 


= Vertical row spacing: Rows can be spaced or 
squeezed by up to 17 lines; a squeezed row will 
have its height reduced by skipping the required 
number of lines. 


=» An extra pin MONITOR (enable / disable) is 
available to indicate the presence of a character 
pixel or border (fringe). 


Microcontroller interface with a 3 line serial bus 
Oscillator enable/disable. 

Package: 20 pins DIP (300 mils). 

Power Supply: 4.5 to 5.5 volts. 
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ON-SCREEN DISPLAY 


ADVANCE DATA 


Figure 1. ST6398 Pin Configuration 


NC 

CLK 
STB 
DATA 
VDD 

NC 
OSCOUT 
OSCIN 
VSS 
NC 


This is an advance information from SGS-THOMSON Details are subject to change without notice 


MONITOR 
NC 


VROO1387 
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Figure 2. ST6398 Block Diagram 


STRUCT & BUFF ADDRESS BUS 


PATTERN 


RAM 


DATA BUS (12) 


eit 


DATA IN LATCH 


SERIAL IN SHIFT REGISTER (16) 


GENERAL DESCRIPTION 


The ST6398 is a stand alone on-screen-display 
peripheral with advanced features. 


The device is controlled by an external microcon- 
troller via the serial bus interface. Four characters 
which can be defined in RAM give great flexibility 
since characters can be defined and redefined via 
the serial bus without limit and without changing the 
character ROM mask. Updating of control regis- 
ters and characters via the serial bus is not limited 
to the flyback intervals but can also be performed 
during the display of characters. Most information 
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VM 


POS REG 


HSYNC, VSYNC 


VROO1419 


is stored in on-chip RAM organized in three main 
structures: page, attribute and pattern store. The 
data for the 12-bit words is entered via the serial 
bus however it is not necessary to redefine all 
twelve bits via the serial bus when writing similar 
data to successive addresses. 


The device (sales type ST6398B1/B) is delivered 
with a standard set of ROM based characters; extra 
characters particular to the application are defined 
viathe RAM characters. If a customized set of ROM 
based characters is required then contact your 
SGS-THOMSON sales office. 


OMSON 
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PIN DESCRIPTION 


Vpp and Vss. Power is supplied via these two pins. 
Vpp is power and Vsgs is the ground connection. 


DATA. Serial bus data input; high impedance. 
CLK. Serial bus clock input; high impedance. 
STB. Serial bus strobe input; high impedance. 


OSCIN and OSCOUT. These are the oscillator 
terminals for the on screen display. A capacitor and 
coil network should be connected across these pins 
in order to provide the desired oscillation frequency. 


HSYNC. Horizontal synchronization input; high im- 
pedance. When the signal goes high the OSD 
oscillator is started and characters can be dis- 
played. A different polarity can be defined with a 
customized ROM mask. 


VSYNC. Vertical synchronization input, high im- 
pedance. When the signal goes high, this indicates 
the start of the TV display. The OSD oscillator is not 
affected by this signal. A different polarity can be 
defined with a customized ROM mask. 

R, G, B, BLANK. Color and blanking outputs; 
push-pull. These outputs are all active high. A 
different polarity can be defined with a customized 
ROM mask. 


MONITOR. Output pin which indicates the 
presence of a character pixel or border; push-pull. 
This output is active LOW. A different polarity can 
be defined with a customized ROM mask. 


NC. The pins are not used in the application and 
should be left unconnected. 


ST6398 ARCHITECTURE OVERVIEW 
The ST6398 consists of the following blocks: 


— SERIAL MICROPROCESSOR INTERFACE. 
Most data received through this interface ts 
stored in the on-chip RAM. 


— RAM. The RAM holds 12-bit words. It is logically 
organized in three structures: PAGE, ATTRIB- 
UTE TABLE, PATTERN STORE. 


— ROM. This is where the 128 ROM based char- 
acters are stored. 

— TIMING GENERATOR: This is synchronized by 
the VSYNC and HSYNC inputs. Its timing is 
derived from the oscillator (7.5MHz nomimal). 

— MEMORY ADDRESS MODULE. Controls the 
addressing of the RAM and ROM. 

— PIXEL LOGIC. Used to determine when to out- 


put the color, blanking or monitor information 
including the backgrounds and border. 
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RAM STRUCTURE 


RAM Addressing 


Random access to any word is performed by a 
logical 11 bit address, comprised of three fields 
(see Ram Memory Map): 


— A Structure Identifier: 2 bits. 
— A Buffer Index: 4 bits. 
— A Displacement from the buffer origin: 5 bits. 


Figure 3. RAM Addressing 


11 8 7 6 5 4 0 


BUFFER STRUC he DISPLACEMENT 


RAM Structure Description 


The three structures PAGE, ATTRIBUTE TABLE 
and PATTERN STORE are divided as follows: 


PAGE: 


— 11 row buffers, numbered from 0 to 10. Each row 
buffer holds 26 character words. Inside a buffer, 
characters words are numbered from 0 to 25; 
Sequential addressing: Character first, then row 
buffer. 


ATTRIBUTE TABLE: 


— 11 row attribute words (0 to 10). Each of the row 
attribute words (0 to 10) controls the display of 
the corresponding row buffer. 


— The foreground colors (word number 12) which 
holds the 4 color foreground set ( FCO to FC3). 


— The background colors (word number 13) which 
holds the 2 color character background set (BCO 
and BC1 ), the foreground border color ( FBC) 
and the screen background color (SBC). 


— The raster control (word number 14). 


— The position register (word number 15) which 
has been mapped into the RAM for convenience. 


The raster control word, foreground color word, 
background color word and the current row attrib- 
ute word are retrieved at the begining of each tv 
line. 


PATTERN STORE: 


— Sufficient RAM to describe four character pat- 
terns (0 to 3). 
Each character pattern is comprised of 18 pat- 
tern lines (0 to 17; one word each). Line 0 is 
displayed topmost; the msb is displayed left- 
most. Sequential addressing: Line first, then 
character index. 
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RAM STRUCTURE (Continued) 


Figure 4. RAM Memory Map 


ROW O ATT 
H/ 


/ 
ROW 10 ATT 


FGC SET 
BGC SET 
RASTER CTRL 
POSITION REGISTER 


CHAR WORD 0 


ut BUFFER 
ip ROW 0 


CHAR WORD 25 


BUFFER 
ROW 10 


LINE O 
LINE 1 
7 
LINE 17 


PATTERN 


LINE 17 
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SERIAL INTERFACE 


Microprocessor Interface 


The OSD RAM is down loaded from the microcon- 
troller through the three input pins DATA, CLK and 
STB. 


At the rising edge of CLK the DATA input is sampled 
and shifted in; either 0 bit, 8 bit or 16 bit messages 
can be received. The MSB is transmitted first. 


At the rising edge of STB the number of clock 
periods counted from last falling edge of STB is 
sampled; the clock is ignored when STB is high. 


According to this count 0, 8 or 16 bits from the shift 
register are latched into the 16 bit DATAIN register. 
Short messages do not modify the most significant 
bits of DATA IN. The twelve least significant bits of 
DATA IN can be transfered either to the RAM as 
DATAor as the WRITE RAM ADDRESS depending 
on the four most significant bits (4 bit tag). 


Transfer to the RAM is done into the location cur- 
rently pointed to by the WRITE RAM ADDRESS 
register; this register is automatically post-in- 
cremented. 


The STB raising edge requests a transfer which is 
quickly granted providing that the oscillator is run- 
ning. As the oscillator is blocked during HSYNC, 
the STB worse case minimum period is related to 
the maximum HSYNC duration and the oscillator 
period. 
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SERIAL INTERFACE (Continued) 


Figure 6. Serial Bus Waveforms 
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Writing To RAM b. Sending a string of DATA TO RAM messages. 

Writing into RAM consists of two steps: These will be stored sequentially in the selected 
structure from the starting address. 

a. Sending a RAM address. 


This selects a starting address in a given structure, 
together with an auto-incrementation scheme (see Feng MESSages 
auto-incrementation). The 16 bit message consists of: 


— A 12 bit word. 
— A4 bit tag (most significant bits). 
Figure 5. Summary of 16-Bit Messages 


ts[t4fss fre} fio}e}s|7]e|s)/4}s}2t1fo} pas 
[or Oa BUF STRUC ea DISPLACEMENT es a 


ees te |e 0 ee ee | are 4 ee) 2 woneioate 
0 0 0 1 X X X X X X X X X X X X eager 


RSE RR ee ee ee 
0 0) 1 0 X X X X X X X X X X 


ILLATOR 
x x OSC O 


Te Nea aes alee se 
0 0 1 1 X X X X X X X X X X 
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Auto-incrementation 


Sequential addressing is performed by an auto- 
matic incrementation of the address after every 
command that loads data into the RAM; it is there- 
fore not necessary to redefine the address when 
addressing sequentially. 


The auto-incrementation is valid for the TABLE (a 
single buffer structure which contains the attributes 
and general control registers) and the PATTERN 
STORE (a four buffer structure which contains the 
definition of the RAM based characters). 


When in PAGE (an 11 buffer structure which 
defines the characters used on each line), the 
auto-incrementation can be programmed to wrap- 
around from the last character of a row either to 
the begining of the same row or to the begining of 
next row depending on the value of the two bits that 
define the structure (as defined the the table 
below). Refer also to RAM ADDRESSING section. 


The TABLE holds a single buffer so auto-incremen- 
tation to the next buffer is not applicable. Note that 
auto-incrementation never allows you to go from 
one structure to the next one: after the last address 
of any structure, an illegal address is reached 
(some are reserved for testing) so AFTER WRIT- 
ING THE LAST WORD OF ANY STRUCTURE, 
THE ADDRESS MUST BE REINITIALIZED 


Short Data To Ram Messages 


In order to minimize the transmission time of char- 
acter words (or row attributes ) differing only by the 
eight least significant bits, the common four most 
significant bits may be transmitted only once. This 
is done by transmitting these MSBs, together with 
the first word, in a full size 16 bit message (long 
data to RAM). The subsequent strings may then be 


compressed by using the short DATA TO RAM 
message (8 bits). 


Figure 7. Short Data to RAM Format 


SHORT 
DATA 


TO RAM 


Amore radical compression can be achieved when 
a string of identical words is down loaded into RAM 
at successive addresses. This is done, as already 
suggested, by sending the common value once, 
and then by toggling STB without toggling CLK. 
This 0 bit message writes the full current content of 
the DATA IN register into RAM. 


Reset And Disable Oscillator Messages 


In order to initialize the circuit after power on, it is 
mandatory to send TWO SUCCESSIVE RESET 
MESSAGES; this procedure resets the clock count 
and starts the oscillator. 


The oscillator starts regardless of the SYNC input 
terminals. The RESET messages clear the raster 
control word (screen background transparent, dis- 
play disabled). After these two RESET messages 
the OSD is ready to store subsequent messages. 
After a DISABLE OSCILLATOR message, the os- 
cillator stops immediately. As long as the oscillator 
is stopped, the video output terminals remain in 
their retrace state: RGB, BLANK and MONITOR 
are all inactive.-The RAM contents remain unmodi- 
fied. When OSD is not in use it is best to disable 
the oscillator. The oscillator can be restarted by a 
single RESET message. 


Table 1. Auto-Incrementation to Next Buffer Summary 


| stirs Buffer Index Displacement 


Page 00 


Page 01 
Pattern 10 
Table 11 


ee kyr Scs:THo 


To Next Buffer by 
Auto-Incrementation 
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RAM DATA FORMAT 
Page: Character Word Format 


Figure 8. Character Words 
fu io ee) ee Sas ey as 
CHAR INDEX 


CHAR INDEX 


Oxxxxxxx | Addresses one character pattern out 


of 128 in ROM. 


100000xx Addresses one character out of 4 in 
RAM pattern store. 
BE BS _ Character background color selection 
1 0 Selects BCO 
(in background color word) 
1 1 Selects BC1 
(in background color word) 
0 - Disables character background; the 


screen background is therefore dis- 
played if enabled (SBC Screen Back- 
ground Color in background color 
word). 

If SBE = 0 in the raster control word 
then there is no screen background; if 
SBE = 1 screen background color is 


displayed. 
FS1 FSO Character foreground color selection. 
0 0 Selects FCO 
(in foreground color word). 
0 1 Selects FC1 
(in foreground color word). 
1 0 Selects FC2 
(in foreground color word). 
1 1 Selects FC3 


(in foreground color word). 


Note on Blanking: 


Whenever a background, border or character is outputed, the 
BLANK signal will also go high This 1s used to externally switch off 
the normal screen display so that the RGB signals from the OSD can 
be displayed. 
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Table 
ROW ATTRIBUTE WORDS (numbered 0 to 10). 


Figure 9. Row Attribute Word 
nfioje}el7}s}si4]saj2]1jo 
| RE FBE VPOS OFFSET 


HPOS 
OFFSET: 


Adds a horizontal offset (0 to 15 Tosc) 
to the basic horizontal position for any 
line belonging to the row (bit 8 is Isb). 


VPOS 
OFFSET: 
OXXXxXxX Adds n (0 to 17) tv lines at the top of 
the plain 18 line row. These lines are 
displayed in the character background 
color ( as defined by the current BE, 
BS) during character period. During 
the horizontal front and back porch 
period these lines are displayed in the 
screen background if enabled or 
transparent if disabled (bit 0 is Isb). 
1XXXXx Jumps directly to line n (0 to 17) in the 
display of that particular row. This 
means that the row height is reduced 
by n lines (bit 0 is Isb). 


FBE: Foreground border (fringe) enable. 

0 Border (fringe) effect disabled. 

1 Border (fringe) effect enabled; any 
background pixel in the vicinity of a 
foreground pixel is diplayed in fore- 
ground border color ( fetched from the 
background color word). 


RE: Row Enable 

0 The row is disabled; nothing is dis- 
played except the screen background 
color if enable; 
VPOS OFFSET is still interpreted. 

| Row enable 


N 7/128 
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RAM DATA FORMAT (Continued) 


FOREGROUND COLOR WORD (number 12) 
Figure 10. Foreground Color Word 


RASTER CONTROL WORD ( number 14). 


Figure 12. Raster Control Word 


FCO to FC3: The foreground color word holds 


the character foreground color set. 
Each of the above defines an RGB triplet (B is the 
LSB): 


RGB COLOR 
000 Black 
001 Blue 

010 Green 
011 Cyan 
100 Red 

101 Magenta 
110 Yellow 
111 White 


BACKGROUND COLOR WORD (number 13) 


Figure 11. Background Color Word 


SSO eee ee 


SBC FBC BC1 BCO 


BCO,BCi: Defines the background color set de- 
finitions. 

FBC: Defines the character border (fringe) 
color. 

SBC: Defines the screen background 
color. 


Each of the above defines an RGB triplet (B is the 
LSB): 


SBE: Screen Background [Enable. 

0 Screen background is off; the normal 
video image is enabled. 

1 The screen background is enabled; 


the video image is disabled by the 
BLANK signal (raster blanking) and 
the screen is forced to the color 
defined by SBC (screen background 


color). 

FME: Foreground Monitoring Enable. 

0 Disabled. MONITOR output terminal 
stays active. 

1 Enabled. MONITOR output terminal is 


activated only at the time when a char- 
acter pixel or border (fringe) is being 
displayed; it is inactive in all other 
cases (eg. background display). 


DON: 

0 The display is OFF; all the characters 
are disabled; the full screen displayed 
as either "transparent" or "blanked" 
depending on the state of SBE. 

1 The OSD character display is ON. 


POSITION REGISTER (number 15). 


Figure 13. Raster Control Word 


RGB COLOR 

000 Black 

001 Blue VPOS: Vertical start position; counts 1 to 63 

010 Green lines from the top of the screen. 

011 Cyan HPOS: Horizontal start position; counts 5 to 

100 Red 63 oscillator periods from the left of the 

101 Magenta screen. 

110 Yellow NOTE: Correct operation is not guaranteed tf these parameters are 

111 White programmed under the minimum values given above 
see OG SGS-THOMSON 

JF inckormecrrancs 
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RAM DATA FORMAT (Continued) 

PATTERN WORDS 

Figure 14. Pattern Words 

eo See ee ene 
POE MES eee eee eee 


Word 0 in the pattern buffer is displayed topmost 
on the screen. 


Most significant bit is displayed on the left of the 
screen. 


The foreground pixels are set to 1. 
The background pixels (ie. no pixel) are 0. 


This set of rules also applies to the ROM pattern 
store. 


Figure 15. Typical OSD Display 


ST6398 
VIDEO TIMING 


Introduction 


The OSD cycles through three main states: RE- 
TRACE, PORCH and CHARACTER. 


The vertical and horizontal RETRACE are deter- 
mined by the VSYNC and HSYNC signals. 


The vertical and horizontal FRONT PORCH are 
determined by the POSITION REGISTER. For the 
vertical front porch, VPOS horizontal lines are 
counted down from the VSYNC trailing edge. For 
the vertical front porch HPOS + HPOS OFFSET 
clock periods are counted down from the HSYNC 
trailing edge. 


The CHARACTER state is when the 11 rows of 26 
CHARACTERS are interpreted. The horizontal and 
vertical BACK PORCH occur after the last charac- 
ter or row respectively. 


VPOS 


117 ROWS 
HORIZONTAL FRONTPORCH 


HORIZONTAL RETRACE 


BACK PORCH 


DISPLAY MAX 52 us 
H = 64 us opprox 


VERTICAL RETRACE 


VERTICAL FRONT PORCH 


ia VERTICAL BACKPORCH 


26 x Tcor = 26 x 12 Tose (48 ws nom) 


z a] Sd 
4 Zz t 
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a. x< 
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VIDEO TIMING (Continued) 


Horizontal Timing 


The leading edge of HSYNC is resynchronized at 
TOSC and the 24 subsequent oscillator periods ( 2 
character cycles) are used to fetch the current row 
attribute word, the foreground color word, the back- 
ground color word and the raster control word. The 
oscillator is then is stopped. 


HSYNC lasts nominally for 10us depending on the 
application. When enabled, the oscillator is restart- 
ed at the trailing edge of HSYNC. HPOS + HPOS 
ROW OFFSET oscillator periods are counted dur- 
ing this HORIZONTAL FRONT PORCH period. 
After this the 26 CHARACTER periods (12 Tosc 
each) are counted. The HORIZONTAL BACK- 
PORCH period occurs after the last character while 
waiting for the next HSYNC. 


If HSYNC arrives before the end of the 26th char- 
acter, then there will be no backporch; HSYNC will 
restart full line process. 


Figure 16. Horizontal Timing During Retrace 


' OSCILLATOR 
RESTART 


OSCILLATOR 
STOPPED 


' 2 CHAR CYCLES 
4 Tosc 


VRO01423 


Vertical Timing 


VSYNC marks the vertical retrace. It lasts nomi- 
nally for 0.9 ms (14 TV lines) but will depend on the 
application. The VSYNC signal has no influence on 
the oscillator and does not start or stop it. 


VPOS lines ( leading HSYNC edges ) are counted 
down during VERTICAL FRONT PORCH PERIOD. 
VPOS is a 6 bit binary parameter. 
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During the display of the eleven rows, the number 
of lines per row depends on the VPOS OFFSET 
row attribute. The VERTICAL BACKPORCH period 
occurs after the last row while waiting for the next 
VSYNC. 


Ram Time Sharing 


The RAM is cycled in 2 tosc (300 ns approximately) 

so that six access time slots can be provided along 

any character display period ( 12 tosc): 
Four slots are reserved for character interpreta- 
tion: one slot for fetching the character word and 
three slots for fetching three successive charac- 
ter lines in the pattern store (this is required for 
deriving the foreground border when the char- 
acter pattern is stored in RAM). 


The two remaining slots are available to store a 
serially received word. 


VIDEO OUTPUT 


Retrace And Porch 

The video terminal outputs RGB, BLANK and 

MONITOR are driven according to: 

— The video timing state: RETRACE, PORCH or 
CHARACTER; 


— The programmed context retrieved from RAM. 


DURING RETRACE 
— RGB are inactive. 
— BLANK and MONITOR are inactive. These 


values prevail also during the full field when the 
oscillator has been disabled. 


DURING PORCH 

— RGB are inactive unless the screen background 
is enabled (SBE=1) in which case RGB will set 
to the screen background color (SBC). 


— BLANK is inactive unless the screen background 
is enabled (SBE=1) in which case it will be active. 


— MONITOR is inactive. These values prevail also 
during the character period when the display is 
disabled (DON =0) or when the current row is 
disabled (RE=0 in the current row attribute 
word). 


Character State 


CHARACTER DISPLAY 


During a character display, the video terminal out- 
puts are driven according to the pixel type, the 
current row attribute word, the foreground and 
background color words , the raster control word 
and the oscillator status. In this section the follow- 
ing is assumed: oscillator enabled, display en- 
abled, row enabled. 


The pattern indexed by the character word is 
mapped onto the screen and determines the pixel 


type: 
— Foreground. Active when the bit inthe pattern 
store is set to 1. 


— Background: When the bit in the pattern store is 
reset to 0 and when not in the vicinity of a 
foreground pixel, then the background will be 
displayed. When VPOS adds n tv lines to the 
row, these extra lines will be implicitly displayed 
as background pixels. 


— Border (or fringe): The border occurs when the 
bit in the pattern store is reset to 0, when in the 
vicinity of at least one foreground pixel and when 
FBE=1 in the row attribute word. If FBE=0 then 
there is no border. The border will outline the 
shape of the character. 


VICINITY 


Each pixel has four neighbours (two vertical, two 
horizontal). The vicinity is horizontally continuous 
from character to character so that the first column 
of a charactacter neighbours the last column of the 
previous character. Vicinity is not vertically cointinu- 
ous between different lines. Refer to the following 
diagram for examples on vicinity in order to see how 
the border is formed. 


Table 2. The Different Character States 


Type of Pixel Condition 


Background 


BE = 1 Background color 


BE = 0, SBE = 1 
BE =1, SBE=0 


Foreground 


Border 
FBE = 1 


Screen background 
Inactive (Black) 


316398 


Figure 17. Examples of Borders 


FOREGROUND BORDER 


Inactive 
Inactive 
Inactive 


Active 
Active 
Inactive 


Active 


Note :* Assumes VME = 1; when VME = 0, MONITOR remains active. 
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OSD WAVEFORM EXAMPLES 


Note: for the following examples, the following polarities have been assumed: 


HSYNC,VSYNC 


. negative 


. positive 


R,G,B, BLANK,MONITOR 


Figure 18. 
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OSD WAVEFORMS EXAMPLES (Continued) 


CHARACTER WORD 


11109 8 7 6 5 43 2 1 


ees "A" Character "I" 
Background Color 0 Background Color 0 
Background Enabled Background Disabled 
Foreground Color 0 Foreground Color 0 


FOREGROUND REGISTER BACKGROUND REGISTER 


171109 8 7 6 5 43 2 1 #0 17109 8 7 6 5 43 2 1 


Foreground Color 0 Background Color 0 


Foreground Color 1 Background Color 1 


Foreground Color 2 Foreground 


Border Color 
Foreground Color 3 


Screen Background 


RASTER CONTROL 


11109 8 7 6 5 4 3 2 


H Raster Color 


Enabled 


VM Enabled 


Don 
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ST6398 
Figure 19. 
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OSD WAVEFORMS EXAMPLES (Continued) 


316398 


CHARACTER WORD 


11109 8 7 6 5 43 2 


Character "A" 
Background Color 0 
Background Enabled 
Foreground Color 0 


FOREGROUND REGISTER 


Ts iO) 28) Bs FOB 2B 4 AZ 


[wi [tos [tue [Goon 


Foreground Color 0 
Foreground Color 1 
Foreground Color 2 


Foreground Color 3 


1110 9 8 7 6 5 43 2 1 =°0 


te Character "I" 
Background Color 0 
Background Disabled 
Foreground Color 0 


BACKGROUND REGISTER 


171109 8 7 6 5 43 2 1 «0 


[awe [oon [ owe | Fes | 
_ Background Color 0 


Background Color 1 


Foreground 
Border Color 


Screen Background 


RASTER CONTROL 


11109 8 7 6 5 4 3 2 


STA SGS-THOMSON 


i: Raster Color 


Enabled 
VM Disabled 


Don 
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OSD WAVEFORM EXAMPLES (Continued) 


Figure 20. 
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OSD WAVEFORMS EXAMPLES (Continued) 


CHARACTER WORD 


11109 8 7 6 5 43 2 


Character "A" Character "I" 


Background Color 0 Background Color 0 


Background Enabled Background Disabled 


Foreground Color 0 Foreground Color 0 


FOREGROUND REGISTER BACKGROUND REGISTER 


11109 8 7 6 5 43 2 


[we [fot | 0 | Gon 


Foreground Color 0 Background Color 0 
Foreground Color 4 Background Color 1 
Foreground Color 2 Foreground 

Border Color 
Foreground Color 3 


Screen Background 


RASTER CONTROL 


11109 8 7 6 5 43 2 1 


Raster Color 


Enabled 
VM Enabled 


Don 
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STANDARD CHARACTERS 


The default device (sales type ST6398B1/B) is 
delivered with a standard set of ROM based char- 
acters and masked pin polarities; extra characters 
particular to the application are defined via the 
RAM characters. 


The pin polarities have been fixed as follows: 


Forty standard alphanumeric characters has been 
defined in character locations 00 to 27h; the re- 
maining characters up to address 7Fh are not 
defined. Should these characters (together with the 
user definable and variable RAM characters) not 
be sufficient for the customer’s application, then a 
customized set can be defined (see the section on 
customized characters). The standard set of ROM 
based characters is fixed as shown below. 


HSYNC,VSYNC ....... negative (input low 
during retrace) 
R,G,B,BLANK ........ positive 
MONITOR .......... negative 
18/28 
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CHARACTER DEFINITION 


ooo |_| | peal = Jest] 
000 (|_| Pet ge 
1F8 | | | nm 
3FC |_ |_| ne 
70E & 
606 La 
006 L_|_| ai 
OOE |_| | F | 
o7c |_| | | 
o7c |_| | a 
OOE |_| | fed 
006 |_| _| | 
606 i 
70E am 
3FC [_ |_| a 
iFa | [ | | Bam 
O00 oye Tor ee le 
oolL!lit titi {t {{] | 


coe ay Oe WO 
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- 19/28 
LIZ, Soaeenxes 


ST6398 


CHARACTER DEFINITION (Continued) 
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000 
000 


Baka ans 600 


zeae ee 606 
|_| = 


SUSE ote ler echo 600 
Zz Eeae 600 
Ne ese, he dtd 600 
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CHARACTER DEFINITION (Continued) 
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CHARACTER DEFINITION (Continued) 
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ABSOLUTE MAXIMUM RATINGS rated voltages. For proper operation it is recom- 


This product contains devices to protect the inputs ended that Vi and Vo must be high than Vss and 
against damage due to high static voltages, how- smaller than Vpp. Reliability is enhanced if unused 
ever it is advised to take normal precautionto avoid _—‘inputs are connected to an appropriated logic volt- 


application of any voltage higher than maximum 49 level (Von or Vss). 


Value 
Symbol! Parameter 
Max. 


7 eiotenseate 
es 


Note: Stresses above those listed as "absolute maximum ratings" may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these conditions is not implied. Exposure to maximum rating conditions for extended periods may 
affect device reliability. 


— 
ol 
Oo 


RECOMMENDED OPERATING CONDITIONS 


Clock Frequency 
Operating Temperature 
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THERMAL CHARACTERISTICS 


Test 
Condition 


POWER CONSIDERATIONS Where: Ta = Ambient Temperature, 
Rthya = Package thermal resistance (junc- 
The average chip-junction temperature, Tj, in Cel- tion-to ambient), 
sius can be obtained from: Pp = Pint + Pport, 
Ty=Ta+ Pox Riha Pint = Ipp x Vpp (chip internal power), 


Pport = Port power dissipation (deter- 
mined by the user). 


DC ELECTRICAL CHARACTERISTICS 
(Ta = 0 to 70°C, Vpp = 4.5V to 5.5V unless otherwise specified) 


™u ef oe 


[femme fT 
SC 
SO 
a 
= 
> = 


Output Low Level lo. = 1.0mA soaps 
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AC ELECTRICAL CHARACTERISTICS 
(Ta = 0 to 70°C, Vpp = 4.5V to 5.5V unless otherwise specified) 


Value 
Symbol Parameter 


a eal 
ae Te 
a 
= 
= 
a 
a 

a 


Note 1. For a 0 bit message. 


Figure 21. AC Electrical Characteristics 
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PACKAGE MECHANICAL DATA 
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Figure 22. 20 Lead Plastic Dual In Line Package (B) 


PDIP20 


CUSTOMED CHARACTERS AND ORDERING 
INFORMATION 


Character Definition 


If necessary Customized characters can be de- 
veloped using the ST6398 CHARACTER DEVEL- 
OPMENT BOARD (emulator board). The board is 
inserted into a PC and is used to develop and 
simulate the OSD characters and functions. The 
graphics system is built around the alphanumeric 
and graphics contoller TS68483 which contains a 
separate dedicated display memory. 


For ST6398 CHARACTER DEVELOPMENT 
BOARD (emulator board) ordering information 
contact your SGS-THOMSON sales repre- 
sentative. 


ORDERING INFORMATION 


| mm | inches 
Di. ye aa [pe [a 
Pe es ee ee ee ee 
pat [0.254] | footo} | 
|B | 139] | 1.650.054) [0.064 


| fo4s| foi] 
bi | fo2s| | ooosf 
cee De el Se ee es 


C 
ro [| _fesat | _|ico00 
rel [est [lol 
re | fesal—[_Joto0} 
res | _[eaas) | [o.oo] 
es ee 
Pe [a _ for 
A dO) 
ee 
Pz ee foo 


Code Procedure 


Upon completion of character development, the file 
created by the SAVE command should be given to 
SGS-THOMSON (on a MS-DOS 5" diskette) 
together with the option list. 


When SGS-THOMSON receives the file, a charac- 
ter listing is generated and returned to the customer 
together with a copy of the option list for approval. 
The signed list constitutes a part of the contractual 
agreement for the creation of the customer mask. 
A mask charge together with a minimum quantity 
of parts will be charged to the customer. The SGS- 
THOMSON sales organization will provide detailed 
information on contractual points. 


Range Package 


DIP20 


ST6398B1 On Screen Display 0 to +70°C 
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ST6398 MICROCONTROLLER OPTION LIST 


CUSIOMECrS. bss a a a Bag & dB end aes Bi SE GO Bee ae es Be Oe 
ROCMGSS :  aagd: Svs Wise aes a Pe eR oe es ee ee Ge Hee 
Cohtach:: bk 8 hae ee BO Ee ce ee a eS, Bl de ae es Gre 
PHOMG INO’ <5: aha: dt Bog Seopa: thane oh ake Biche ei Sew gs GS are ele oe at de ea Ee: Bh he ck 


POlICVENCO <2. er eo de ne he A ne oe a ee SS EO ee a We eo ee ae 


Package [ ] (p) Temperature Range [ ] (t) 
For marking one line with 10 characters maximum is possible 


Special Marking [ ](y/n) — Linei " "(N) 


Notes: 
(p) B= Dual in Line Plastic 
(t) i=0 to 70°C 


(N) Letters, digits,’ .’,’-’, ‘| and spaces only 
Marking: the default marking is equivalent to the sales type only (part number). 


OSD POLARITY OPTIONS (Puta cross on selected item) : 
POSITIVE NEGATIVE 


VSYNC [ ] [ ] 
HSYNC [ ] [ ] 
R (VR) [] [] 
G (VG) [] [ ] 
B (VB) [ ] [ ] 
BLANK (VSP) [ ] [ ] 
MONITOR (VM) [ ] [ ] 
SIGMALULE sossesesdegsevicseusdeceivanemiosst 

ALE cansksciccc ania cauvccaesseesetacteepsse’ 


Note: A negative SYNC means the input Is low during retrace. 
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ROMLESS HCMOS MCU WITH EEPROM, RAM AND A/D 


ADVANCE DATA 


Single chip microcontroller with 256 bytes of 
RAM and 256 bytes of Register File with 224 
general purpose registers available as RAM, ac- 
cumulators or index pointers. 


= Romless to allow maximum external memory 
flexibility in development and production phases. 
512 bytes of high-reliability EEPROM on-chip, 
with 300,000 erase/write cycle capability and 10 
year data retention. 
= 8/16 bit CORE with full feature DMA controller, a PLCC68 

powerful interrupt handler and a Standard Serial 

Peripheral Interface (SP!) handling S-BUS, 2C- (Ordering Information at the end of the datasheet) 

bus, IM-bus and Standard Serial Peripheral In- 


terfaces. chronous and byte synchronous capability (fully 

» Up to 8 external interrupts edge-selectable plus programmable format) and address/wake-up bit 
1 non-maskable interrupt. option. | 

= 16 bit programmable Timer with 8 bit Prescaler,  ™ On-chip DMA channels associated to the Multi- 
integrity. Interface. | | 

= Two 16 bit Multifunction Timer modules, each = ™ Up to six 8 bit /O ports with programmable input 
with an 8 bit prescaler and 13 operating modes, thresholds and output characteristics. Alternative 
allowing simple use for complex waveform functions allow the full use of all pins. 
generation and measurement, PWM functions == Powerful software development tools, including 
and many other system timing operations. assembler, linker, C-compiler, archiver, software 

= 8 channel Analog to Digital Converter, with inte- and hardware emulators. 

ral sample and hold, fast 11us conversiontime, | ™ Compatible with ST9040, 16k ROM devices (also 

8 bit +1/2 LSB resolution with Analog Watchdog available in windowed and One Time Programm- 
on two channels. able EPROM packages). 

= Full function Serial Communications Interface § ™ 68-lead Plastic Leaded Chip Carrier package for 
with 110 to 375000 baud rate generator, asyn- ST90R40. 


Figure 1. ST90R40 Block Diagram 


ee Sci 256 BYTES 256 BYTES 512 BYTES sp, | 188i ae 
WITH DMA WITH DMA REGISTER FILE RAM EEPROM TIMER /WDG 


MEMORY BUS 


by § § F F¥ F 8 


VROB1385 
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Figure 2. ST90R40 Pin Configuration 
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TIOUTA/P35 GJ 10 
TIINA/P34 G1 
TOOUTB/P33 | 12 
TOINB/P32 Q 13 
TOOUTA/P31 
P/O/TOINA/P30 G 15 
A15/P17 ( 16 
A14/P16 (| 17 
A13/P15 (] 18 
A12/P14 1] 19 
A11/P13 q 20 
A10/P12 { 2 
AQ9/P11 C 22 
A8/P10 23 
A0/D0 C 24 
A1/D1/P01 {| 25 
A2/D2/P02 C 26 


GENERAL DESCRIPTION 


The ST90R40 is a ROMLESS member of the ST9 
family of microcontrollers, completely developed 
and produced by SGS-THOMSON Microelectro- 
nics using a proprietary n-well HCMOS process. 


The ROMLESS part may be used for the prototyp- 
ing and pre-production phases of development, 
and offers the maximum in program flexibility in 
production systems. 


The ST90R40 is fully compatible with the ST9040 
ROM version and this datasheet will thus provide 
only information specific to the ROMLESS device. 


THE READER IS ASKED TO REFER TO THE 
DATASHEET OF THE ST9040 ROM-BASED DE- 
VICE, OR ST90R50 FOR FURTHER DETAILS. 


The ROMLESS ST90R40 can be configured as a 
microcontroller able to manage up to 128K bytes 
of external memory, or as a parallel processing 
element in a system with other processors and 
peripheral controllers. 


A key point of the ST90R40 architecture is related 
to its modular approach which allows software 
commonality with all other members of the ST9 
family. 

The nucleus of the modular design of the ST90R40 
is the advanced Core which includes the Central 


ST90R40 


27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 
Too ooo 


BUSACK 


WOIN / 


P44 /AIN4 


a 


so D P26/INT3/RS1B5/P/D 
49D P25/WRRDYS 

48 0 P24/INT1/WRSTBS 
47D P23/SDO 

46 D P22/INT2/SCK 

45 D P21/SDI/P/D 

44D P20/NMI 


424 


la 


P/O /INT6 /P74 
SOUT/P71 
SIN/P70 


ADTRG/RXCLK /INT5/P73 
CLKOUT/TXCLK /INT4 /P72 


VA0E483 


Processing Unit (CPU), the Register File, a 16 bit 
Timer/Watchdog with 8 bit Prescaler, a Serial Pe- 
ripheral Interface supporting S-BUS, I?C-bus and 
IM-bus Interface, plus two 8 bit I/O ports. The Core 
has independent memory and register buses allow- 
ing a high degree of pipelining to add to the effi- 
ciency of the code execution speed of the extensive 
instruction set. 


The powerful I/O capabilities demanded by micro- 
controller applications are fulfilled by the ST90R40 
with up to 48 I/O lines dedicated to digital Input/Out- 
put. These lines are grouped into up to six 8 bit I/O 
Ports and can be configured on a bit basis under 
software control to provide timing and status sig- 
nals, address lines, timer inputs and outputs, 
analog inputs, external interrupts and serial or par- 
allel 1/O with or without handshake. 


Three memory spaces are available: Program 
Memory (external), Data Memory (internal and ex- 
ternal) and the Register File, which includes the 
control and status registers of the on-chip periphe- 
rals. 


Two 16 bit MultiFunction Timers, each with an 8 bit 
Prescaler and 13 operating modes allow simple 
use for complex waveform generation and meas- 
urement, PWM functions and many other system 
timing functions by the usage of the two associated 
DMA channels for each timer. 
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GENERAL DESCRIPTION (Continued) 


In addition there is an 8 channel Analog to Digital 
Converter with integral sample and hold, fast 11p1s 
conversion time and 8 bit +1/2 LSB resolution. An 
Analog Watchdog feature is included for two input 
channels. 


Completing the device is a full duplex Serial Com- 
munications Interface with an integral 110 to 
375000 baud rate generator, asynchronous and 
byte synchronous capability (fully programmable 
format) and associated address/wake-up option, 
plus two DMA channels. 


PIN DESCRIPTION 


AS. Address Strobe (output, active low, 3-state). 
Address Strobe is pulsed low once at the beginning 
of each memory cycle. The rising edge of AS 
indicates that address, Read/Write (R/W), and 
Data Memory signals are valid for program or data 
memory transfers. Under program control, AS can 
be placed in a high-impedance state along with 
Port 0 and Port 1, Data Strobe (DS) and R/W. 


DS. Data Strobe (output, active low, 3-state). Data 
Strobe provides the timing for data movement to or 
from Port 0 for each memory transfer. During a 
write cycle, data out is valid at the leading edge of 
DS. During a read cycle, Data In must be valid prior 
to the trailing edge of DS. When the ST90R40 
accesses on-chip Data memory, DS is held high 
during the whole memory cycle. It can be placed in 
a high impedance state along with Port 0, Port 1, 
AS and R/W. 


R/W. Read/Write (output, 3-state). Read/Write 
determines the direction of data transfer for mem- 
ory transactions. R/W is low when writing to pro- 
gram or data memory, and high for all other 
transactions. It can be placed in a high impedance 
state along with Port 0, Port 1, AS and DS. 
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RESET. Reset (input, active low). The ST9 is in- 


itialised by the Reset signal. With the deactivation 
of RESET, program execution begins from the 
Program memory location pointed to by the vector 
contained in program memory locations 00h and 
Oth. 


OSCIN, OSCOUT. Oscillator (input and output). 
These pins connect a parallel-resonant crystal 
(24MHz maximum), or an external source to the 
on-chip clock oscillator and buffer. OSCIN is the 
input of the oscillator inverter and internal clock 
generator; OSCOUT is the output of the oscillator 
inverter. 


AVpp. Analog Vpp of the Analog to Digital Conver- 
ter. 


AVss. Analog Vss of the Analog to Digital Conver- 
ter. 


Vpp. Main Power Supply Voltage (5V+10%) 
Vss. Digital Circuit Ground. 


ADO-AD7, (P0.0-P0.7) Address/Data Lines 
(Input/Output, TTL or CMOS compatible). 8 lines 
providing a multiplexed address and data bus, 
under control of the AS and DS timing signals. 


P1.0-P1.7, P2.0-P2.7 P3.0-P3.7, P4.0-P4.7, P5.0- 
P5.7, P7.0-P7.7 //O Port Lines (Input/Output, TTL 
or CMOS compatible). 48 lines grouped into I/O 
ports of 8 bits, bit programmable under program 
control as general purpose I/O or as Alternate 
functions (see next section). 


1/O Port Alternate Functions. 


Each pin of the I/O ports of the ST90R40 may 
assume software programmable Alternative Func- 
tions as shown in the Pin Configuration Drawings. 
Figure 1.2 shows the Functions allocated to each 
I/O Port pins. 
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PIN DESCRIPTION (Continued) 
Table 1. ST90R40 I/O Port Alternate Function Summary 


P2.0 NMI 
P2.1 P/D 


ane gays Alternate Function 
a 
a 
a 
ae 
oe. 


” 
Y 


P2.1 


P2.2 INT2 


P2.2 


SP! Serial Data Out 
External Interrupt 2 
SPI Serial Clock 


P2.3 


ep) 
O 
O 


P2.4 INT 1 


ep 
=) 
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External Interrupt 1 


P2.4 WRSTB5 


P25 WRRDY5 


Handshake Write Ready P5 
External Interrupt 3 


P2.6 INT3 


P2.6 RDSTBS5 


P2.6 S 


~~ 


Program/Data Space Select 
Handshake Read Ready P5 


P2.7 RDRDY5 
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Pin Number 


24 
25 
26 
27 
28 
29 
30 
31 
23 
22 
21 
20 
19 
18 
17 
16 
44 


Non-Maskable Interrupt 
Program/Data Space Select 


45 
45 
46 
46 
47 


SPI Serial Data In 


48 
48 


Handshake Write Strobe P5 


49 
50 
50 


Handshake Read Strobe P5 
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PIN DESCRIPTION (Continued) 
Table 1. ST90R40 1/0 Port Alternate Function Summary (Continued) 


1/0 PORT j 
fname yp Alternate Function Pin Number 


TOINB MF Timer 0 Input B 
TOOUTB MF Timer 0 Output B 
T1INA ae MF Timer 1 Input A 
P3.5 T1OUTA MF Timer 1 Output A 
P3.6 T1INB MF Timer 1 Input B 
P3.7 TIOUTB MF Timer 1 Output B 
P4.0 AINO A/D Analog Input 0 
P4.1 AIN1 A/D Analog Input 1 
P4.2 AIN2 A/D Analog Input 2 
P4.3 AIN3 A/D Analog Input 3 
P4.4 AIN4 A/D Analog Input 4 
P4.5 AIN5 A/D Analog Input 5 
P4.6 AIN6 A/D Analog Input 6 
P4.7 A/D Analog Input 7 
P5.0 I/O Handshake Port 5 


; 1/0 I/O Handshake Port 5 


festa ns 
fea PO ans 
res ans 
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PIN DESCRIPTION (Continued) 
Table 1. ST90R40 I/O Port Alternate Function Summary (Continued) 


Coie Alternate Function Pin Number 
fpra_s[enour | —~«d seibyesecomoume [a 
fps [ws [tid Barthes 
a 
a 
Zc 
Zn 
fers WAR ti Enema 
fps [wor fe [twooma 
a 
fer [wont [tome 
paras [0 tensions | 
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MEMORY 


The memory of the ST90R40 is functionally divided 
into two areas, the Register File and Memory. The 
Memory may optionally be divided into two spaces, 
each having a maximum of 65,536 bytes. The two 
memory spaces are separated by function, one 
space for Program code, the other for Data. The 
ST90R40 addresses all program memory in the 
external PROGRAM space. The DATA space in- 
cludes the 512 bytes of on-chip EEPROM at ad- 


MEMORY (Continued) 


Figure 3. Memory Spaces 


INTERNAL EXTERNAL 


PROGRAM 
SPACE 


kyy Bidar tore 


REGISTER 


ST90R40 


dresses 0 through 1FFh and the 256 bytes of 
on-chip RAM memory at memory addresses 200h 
through 2FFh. 

The External Memory spaces are addressed using 
the multiplexed address and data buses on Ports 
0 and 1. Additional Data Memory may be decoded 
externally by using the P/D Alternate Function out- 
put. The on-chip general purpose (GP) Registers 
may be used as RAM memory. 


RAM 


EEPROM 


INTERNAL EXTERNAL 
DATA 


SPACE VROC1404 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage — 0.3 to 7.0 
AVop, AVss Analog Supply Voltage Vss < AVss< AVpp < Vpp 


D 
fe) Output Voltage Vss — 0.3 to Vpp +0.3 
Storage Temperature — 55 to + 150 


Note: Stresses above those listed as "absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these conditions 1s not implied Exposure to maximum rating conditions for extended periods may affect 
device reliability 


Input Voltage Vss — 0.3 to Vpp +0.3 


RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter 


Operating Temperature 


DC ELECTRICAL CHARACTERISTICS 
(Vop = 5V + 10% Ta =— 40 °C to + 85°C, unless otherwise specified) 


Clock Input High Level External Clock | 07Vo | Vpp + 0. 
Clock Input Low Level External Clock | -03 | 
mi ef 

V Input High Level —— 


IH 
Input Low Level 


Output High Level Push Pull, lload = —0.8mA Vpp — 0.8 a aes 
ol 


Push Pull or Open Drain, 
Output Low Level load = —1.6mA | 4 


1 
one G7 SGS-THOMSON 
SF tmcRosLeciea nes 


Test Conditions 
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DC ELECTRICAL CHARACTERISTICS (continued) 


Active Pull-up Current, — 200 — 420 
I/O Pin Input Leakage Input/Tri-State, OV < Vin < Vpp eS 
| luxrs | [Reset Pin Input Leakage | Pin [Reset Pin Input Leakage | Leakage OV< fOV<Vin<Voo fOV<Vin<Voo Vop - | =30 | pe 


Alternate Function, 
Run Mode Current 
WFI Mode Current 


Ni “all /O Ports are configured in Bidirectional Weak Pull-up Mode with no DC load, External Clock pin (OSCIN) is driven by square wave 
external clock. No peripheral working. External interface not active (Interna! Program Execution) 


Test Conditions 


DC TEST CONDITIONS 


TTL INPUT 
FORCING CONDITION 


0 8Vpp 
CMOS INPUT 
FORCING CONDITION 


0 2Vop 


"1" SOURCE CURRENT = O 


WEAK PUSH-PULL OUTPUT 
TEST CONDITION 


Jov "1" SOURCE CURRENT = —0 8&mA 
PUSH-PULL OUTPUT 
TEST CONDITION av 
"Cs SINK CURRENT = 1 5mA 
30V ; 


"0" SINK CURRENT = 1.5mA 


VA00117 
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AC ELECTRICAL CHARACTERISTICS 


CLOCK TIMING TABLE 
(Vop = 5V + 10%, Ta= — 40°C to + 85°C, unless otherwise specified) 


: 
2 [rere osoivnoanarartine [|e 
otes: 


TwCL, TwCH 
N 


2 | 
1. Clock divided by 2 internally (MODER.DIV2=1) 


2 Clock not divided by 2 internally (MODER.DIV2=0) 


OSCIN Low and High Width 


CLOCK TIMING 
1 
Vi =9.8V op 
OSCIN 
Vit =9.2V pp 
2 3 2 3 
VA00116 
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EXTERNAL BUS TIMING TABLE 
(Vpp = 5V + 10%, Ta =— 40 °C to + 85 °C, Cload = 50pF, CPUCLK = 12MHz, unless otherwise specified 


Value (Note 
Symbol Parameter OSCIN Divided OSCIN Not Divided in| 
By 


) 
2 
A “up Ti 
TAS): [ee me TpC (2P+1) -22 TWCH+PTpC —18 20 
) 
=3 


~~ 


w 
< 
nN 


MN 
o 


ThAS (A) _ [Address Hold Time after AST |TpC -17 TwCL -13 ra 
TdAS (DR) _|AS T to Data Available (read) |TpC (4P+2W+4)-52 |TpC (2P+W+2)-51 | 
TwCH+PTpC 


| 4 |TwAS —_[AS Low Pulse Width TpC (2P+1) —7 
TdAz (DS) [Address Float to DS J 
TwCH+TpC (2P+W+1) | 406 


2 
| 6 [Twosr DS Low Pulse Width (read) |TpC (4P+2W+3)-20 |_1, 


idth ( ( 
7 |TwOSW DS Low Pulse Width (write) [TpC (2P+2W+2)—13 |TpC (P+W+1) -13 
TADSR (DR) pee Data Valid Delay TpC (4P+2W-3) -50 Techn ipe 2P4W+1) — aa 
hDR (DS) |Data to DS T Hold Time (read) za 


10 |TdDS(A) [DS T to Address Active Delay|TpC —7 35 
11 |TdDS (AS) [DS T to AS J Delay TpC -18 TwCL -14 
2 |TsR/W (AS) |R/W Set-up Time before AST |TpC (2P+1) -22 TwCH+PTpC —18 


( 
-3 
DS T to R/W and Address 
13. |TADSR (RW) |nio¢ Valid Delay TpC TwCL -5 
—5 


+ 
io) 
pa 


| 
i; 


TdDW Write Data Valid to DS J 
a: (DSW) Delay (write) TpC (2P+1) -32 TwCH+PTpC —28 


16 |TdA (DR) ae to Data Valid | 56 (gp.2ws5) 68 TecHe Tp (3P-+W+2) _ 


TdAs (DS) {AST to DS J Delay TwCL —-14 24 


Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock period, 
prescale value and number of wait cycles inserted. 

The value right hand two columns show the timing minimum and maximum for an external clock at 24 MHz divided by 2, prescaler value of 
zero and zero wait status 


ns 


17 TpC -18 


—_, —_—., 
aS ~ 4 
fp) n ¢p) ¢p) ” 


Legend: . TpCG =OSCIN Period 
P  =Clock Prescaling Value TwCH = High Level OSCIN half period 
W_~ = Wait Cycles TwCL = Low Level OSCIN half period 


EXTERNAL WAIT TIMING TABLE (Vpp = 5V + 10%, Ta = —40°C to +85°C, Cload = 50pF, 
INTCLK = 12MHz, Push-pull output configuration, unless otherwise specified) 


Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock period, 
prescale value and number of wait cycles inserted. 

The value right hand two columns show the timing mintmum and maximum for an external clock at 24 MHz divided by 2, prescale value of zero 
and zero wait status 
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EXTERNAL BUS TIMING 


CPUCLK 


rom == eee ey 


AS 5 
sis 
6s 
(READ) 


PORTO 
(wei) oS eons 


_F 


(WRITE) 
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EXTERNAL WAIT TIMING 


CPUCLK 
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BUS REQUEST/ACKNOWLEDGE TIMING TABLE (Vpp = 5V + 10%, Ta = —40°C to +85°C, 
Cload = 50pF, INTCLK = 12MHz, Push-pull output configuration, unless otherwise specified) 


Symbol Parameter OSCIN Divided OSCIN Not Divided jin, | max. 


T Tce 8 Twosi2 12 50 
TdBR (BACK) |BREQJ to BUSACK J TeC+8 i Toute | 80 | | ns 
—| (6P+2W+7)+65 | TpC(3P+W+3)+TwCL+65 ae 


Sos (BACK) IBREQ T to BUSACK T BUSACK T JBREQTtoBUSACKT |3TpC+60 | TpC+TwCL+60 TpC+Twol+60 || 185 | 185 | 


eemen J to Bus 


Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock period, 
prescale value and number of wait cycles inserted. 

The value right hand two columns show the timing minimum and maximum for an external clock at 24 MHz divided by 2, prescale value of zero 
and zero wait status. 


BUS REQUEST/ACKNOWLEDGE TIMING 


INTCLK 


CPUCLK 


BUSREQ 


MEMINT 


VA00114 


Note : MEMINT = group of memory interface signals : AS, DS, R/W, P00-P07, P10-P17. 
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HANDSHAKE TIMING TABLE (Vpp = 5V + 10%, Ta = —40°C to +85°C, Cload = 50pF, 
INTCLK = 12MHz, Push-pull output configuration, unless otherwise specified) 


Value (Note) 
Symbol Parameter oo oa OSCIN Not Divided 
By 2 


RDRDY, WRRDY Pulse TDC 
1 |TwRDY Width in One Line (PW) 1 P (Paws) = 
Handshake 
E THOIB> | lMpote MHSIR Re: “lerecuas _ TpC+12 ii 
WooTs (TpC- 
RDSTB, or WRSTB T 
on Data to RDRDY T (2P+2W+1) TwCH+(W+P 
Port Data to WRRDY J Set- 
5 |TsPD (RDY) |up Time in One Line 43 
Handshake 
Port Data to WRRDY J Hold 
Boe 
[2 frroisre ftine a 
RDSTBD T to Port Data 
TdSTB (PD) |Delay Time in Bidirectional 
Handshake 
19 (TASTB RDSTB T to Port High-Z 
(PHZ) 


Delay Time in Bidirectional 
Handshake 

Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock period, 

prescale value and number of wait cycles inserted. 

The value right hand two columns show the timing minimum and maximum for an external clock at 24 MHz divided by 2, prescaler value of 

zero and zero wait status 


Legend: 
P= Clock Prescaling Value (R235.4,3,2) 
W = Programmable Wait Cycles (R252.2.1.0/5,4,3) + External Wait Cycles 
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HANDSHAKE TIMING 


STROBE 


OUTPUT 
HANDSHAKE 


ONE LINE 
INPUT 
HANDSHAKE 


TWO LINES 
INPUT 
HANDSHAKE 


BIDIRECTIONAL 
HANDSHAKE 
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EXTERNAL INTERRUPT TIMING TABLE (Vpp = 5V + 10%, Ta = 40°C to +85°C, Cload = 50pF, 
INTCLK = 12MHz, Push-pull output configuration, unless otherwise specified) 


“ 


korean swam ams [nO | Toon 
[= frei inom Pie ahi in apne eoO72 | Tove 


Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock period, 


prescale value and number of wait cycles inserted. 
The value right hand two columns show the timing minimum and maximum for an external clock at 24 MHz divided by 2, prescale value of zero 


and zero wait status. 


Divided 


EXTERNAL INTERRUPT TIMING 


RISING EDGE DETECTION FALLING EDGE DETECTION 
INTn 
=0-7 
n VA00112 
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WATCHDOG TIMING TABLE (Vpp = 5V + 10%, Ta = —40°C to +85°C, Cload = 50pF, INTCLK =12MHz, 
Output Alternate Function set as Push-pull) 


Symbol Parameter 


ain as 
[rawoor |woouT ew Fumewan [emf 

2 | twwoor woour ir Pasewen [ea [ 
of 

[so 


3 TWWDIL WDIN Low Pulse Width 


TwWDIH_ | WDIN High Pulse Width 


WATCHDOG TIMING 


VA00110 
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SPI TIMING TABLE (Vpp = 5V + 10%, Ta = -40°C to +85°C, Cload = 50pF, INTCLK = 12MHz, Output 
Alternate Function set as Push-pull) 


Value 
Symbol Parameter 


eee 
[afr Yass 


Note: 1. TpC is the Clock period. 


—_ 
Oo 
Oo 
n vn 


SPI TIMING 
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PACKAGE MECHANICAL DATA 
Figure 57. 68-Lead Plastic Leaded Chip Carrier 
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" ORDERING INFORMATION 


ST90R40C6 24MHz -40°C to +85°C PLCC68 
ST90R40C1 24MHz 0°C to +70°C PLCC68 


19/19 
ky7_ S&S; THOMSON 
781 


kyz 36S, THOMSON 


ST90R50 


ROMLESS HCMOS MCU WITH BANKSWITCH 


= Single chip microcontroller with 256 bytes of reg- 
ister file with 224 general purpose registers avail- 
able as RAM, accumulators or index pointers. 


= Romless to allow maximum external memory 
flexibility in development and production phases. 


BankSwitch logic allowing a maximum address- 
ing capability of 8M bytes for program and data 
spaces (16M byte total). 


= 8/16 bit CORE with full feature DMA controller, a 

ele interrupt handler and a Standard Serial 

eripheral Interface (SPI) handling S-bus, I?C-bus, 
IM-bus and Standard Serial Peripheral Interfaces. 


= Up to 8 external interrupts edge-selectable plus 
1 non-maskable interrupt. 


= 16 bit programmable Timer with 8 bit Prescaler, 
able to be used as a Watchdog Timer for system 
integrity. 

Three 16 bit Multifunction Timer modules, each 
with an 8 bit prescaler and 13 operating modes, 
allowing simple use for complex waveform 
generation and measurement, PWM functions 
and many other system timing operations. 


8 channel Analog to Digital Converter, with inte- 
gral sample and hold, fast 11s conversion time, 
8 bit +1/2 LSB resolution with Analog Watchdog 
on two channels. 


Two full function Serial Communications Inter- 
faces with 110 to 375000 baud rate generator, 
asynchronous and byte synchronous capability 
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Figure 1. ST90R50 Block Diagram 


AND A/D CONVERTER 


ADVANCE DATA 
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(Ordering Information at the end of the datasheet) 


(fully programmable format) and address/wake- 
up bit option. 

=» On-chip DMA channels associated to the Multi- 
function Timers and the Serial Communications 
Interface. 


# Upto nine 8 bit l/O ports with programmable input 
thresholds and output characteristics. Alternative 
functions allow the full use of all pins. 


= Powerful software development tools, including 
assembler, linker, C-compiler, archiver, software 
and hardware emulators. 


=» Compatible with ST9054, 32k ROM devices (also 
available in windowed and One Time Programm- 
able EPROM packages). 


A/D 3 oe 2x SCI 256 BYTES nou) 16-BIT 1/0 1/0 
CONVERTER WITH DMA WITH DMA REGISTER FILE TIMER /WOG PORT 0 PORT 1 
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Figure 2. ST90R50 Pin Configuration 
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AQ/P11 
A10/P12 
A11/P13 
A12/P14 
A13/P15 
A14/P16 
A15/P17 
AO/P60 
A1/P61 
A2/P62 
A3/P63 
A4/P64 
AS/P65 
AG /P66 
A7/P67 
ADO/POO 
AD1/P01 
AD2/P02 
AD3/PO3 
AD4/P04 
ADS /PO5 
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D P84/T1INA/WAIT/WDOUT 


D P82/TIOUTO/WRSSTB/INTI 
D P85/PD/T3INB 


D P83/T10UT1/RO5STB/INT1 


N P86 /T3OUTO/INT7 
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P87/T30UT1 /NMI 
AVSS 

AVopD 

P77/AIN7 
P76/AIN6 
P75/AIN5 
P74/AIN4 
P73/AIN3/PD/TOINA 
P72/AIN2/CLKDOUT/TXOCKIN/BSL-EN1 
P71 /AIN1 /RD4RDY/SDI/TOINB 

P70 (NOTE 1) 
P97/SDO/RD4STB /INT6 

P96 /SCK /WR4STB/INT2 

P95/SDIN /BUSACK 

P94 /SOUT 

P93/RX1CKIN /TDOUTO 

P92 /CLK10UT/TX1CKIN 
P91/TDOUTI/SI1IN 

P90/S10UT 

P27/BS7 

P26/B8S6 
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Note 1 : P70/AINO/ADTRG/WR4DRDY/RXOCKIN/WDIN/BSH_EN1. 
GENERAL DESCRIPTION A key point of the ST90R50 architecture is its 
The ST90R50 is a ROMLESS member of the ST9 modular approach which allows software common- 
family of microcontrollers, completely developed _ lity with all other members of the ST9 family. 
and produced by SGS-THOMSON Microelectro- The nucleus of the modular design of the ST90R50 
nics using a proprietary n-well HCMOS process. is the advanced Core which includes the Central 
The ROMLESS part may be used for the prototvp- Processing Unit (CPU), the Register File, a 16 bit 
ing and pre-production phases of development Timer/Watchdog with 8 bit Prescaler, a Serial Pe- 
and offers the maximum in program flexibility in ripheral Interface supporting S-bus, I"C-bus and 
production systems with its 16M byte addressing __!M-bus Interface, plus two 8 bit I/O ports. The Core 
space when using the Bankswitch memory expan- has independent memory and register buses allow- 
sion. ing a high degree of pipelining to add to the effi- 
ciency of the code execution speed of the extensive 
instruction set. 
2/70 
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GENERAL DESCRIPTION (Continued) 


The powerful I/O capabilities demanded by micro- 
controller applications are fulfilled by the ST9O0R50 
with up to 72 I/O lines dedicated to digital Input/Out- 
put. These lines are grouped into up to nine 8 bit 
I/O Ports and can be configured on a bit basis under 
software control to provide timing, status signals, 
address and data buses for interfacing external 
memory, timer inputs and outputs, analog inputs, 
external interrupts and serial or parallel I/O with or 
without handshake. 


Three basic memory spaces are available to sup- 
port this wide range of configurations: Program 
Memory (external), Data Memory (internal and ex- 
ternal) and the Register File, which includes the 
control and status registers of the on-chip periphe- 
rals. 


Three 16 bit MultiFunction Timers, each with an 8 
bit Prescaler and 13 operating modes allow simple 
use for complex waveform generation and meas- 
urement, PWM functions and many other system 
timing functions by the usage of the two associated 
DMA channels for each timer. 


In addition there is an 8 channel Analog to Digital 
Converter with integral sample and hold, fast 11s 
conversion time and 8 bit +1/2 LSB resolution. An 
Analog Watchdog feature is included for two input 
channels. 


Completing the device are two full duplex Serial 
Communications Interfaces, each with an integral 
110 to 375000 baud rate generator, asynchronous 
and byte synchronous capability (fully programm- 
able format) and associated address/wake-up op- 
tion, plus two DMA channels. 


PIN DESCRIPTION 


AS. Address Strobe (output, active low, 3-state). 
Address Strobe is pulsed low once at the beginning 
of each memory cycle. The rising edge of AS 
indicates that address, Read/Write (R/W), and 
Data Memory signals are valid for program or data 
memory transfers. Under program control, AS can 
be placed in a high-impedance state along with 
Port 0, Port 1, Port 6, Data Strobe (DS) and R/W. 


DS. Data Strobe (output, active low, 3-state). Data 
Strobe provides the timing for data movement to or 
from Port 0 for each memory transfer. During a 
write cycle, data out is valid at the leading edge of 
DS. During a read cycle, Data In must be valid prior 
to the trailing edge of DS. When the ST90R50 


ST9OR50 


accesses on-chip RAM memory, DS is held high 
during the whole memory cycle. It can be placed in 
a high impedance state along with Port 0, Port 1, 
Port 6, AS and R/W. 


R/W. Read/Write (output, 3-state). Read/Write 
determines the direction of data transfer for exter- 
nal memory transactions. R/W is low when writing 
to external program or data memory, and high for 
all other transactions. The timing of R/W may be 
modified when using the Bank Switch Logic mem- 
ory expansion to prevent external timing conflicts. 
R/W can be placed in a high impedance state along 
with Port 0, Port 1, Port 6, AS and DS. 


RESET. Reset (input, active low). The ST9 is in- 
itialised by the Reset signal. With the deactivation 
of RESET, program execution begins from the 
Program memory location pointed to by the vector 
ee in program memory locations 00h and 
Oth. 


OSCIN, OSCOUT. Oscillator (input and output). 
These pins connect a parallel-resonant crystal 
(24MHz maximum), or an external source to the 
on-chip clock oscillator and buffer. OSCIN is the 
input of the oscillator inverter and internal clock 
generator; OSCOUT is the output of the oscillator 
inverter. 


AVpp. Analog Vpp of the Analog to Digital Conver- 
ter. 


AVss. Analog Vss of the Analog to Digital Conver- 
ter. 


Vpp. Main Power Supply Voltage (5V+10%) 
Vss. Digital Circuit Ground. 


P0.0-P0.7, P1.0-P1.7, P6.0-P6.7 (/nput/Output, 
TTL or CMOS compatible). 8 lines grouped into I/O 
ports of 8 bits providing the external memory inter- 
face to address the external program memory. 


P2.0-P2.7, P4.0-P4.7, P5.0-P5.7, P7.0-P7.7, P8.0- 
P8.7, P9.0-P9.7 //O Port Lines (Input/Output, TTL 
or CMOS compatible). 8 lines grouped into I/O 
ports of 8 bits, bit programmable under program 
control as general purpose I/O or as Alternate 
functions (see next section). 


I/O Port Alternate Functions. 


Each pin of the I/O ports of the ST9OR50 may 
assume software programmable Alternative Func- 
tions as shown in the Pin Configuration Drawings. 
Table 1 shows the Functions allocated to each I/O 
Port pins 
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PIN DESCRIPTION (Continued) 
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1/0 PORT : 
tame pepe Alternate Function Pin Number 
I/ 


AO/DO Address/Data bit 0 mux 27 
PO.1 A1/D1 Address/Data bit 1 mux 28 
PO.2 A2/D2 Address/Data bit 2 mux 29 

/ 


P2.6 Bank Switch Address 6 (A22) 
P2.7 Bank Switch Address 7 (A23) 
P4.0 Me VO Handshake Port 4 

P4.1 po lO Handshake Port 4 

P4.2 es] I/O Handshake Port 4 

P4.3 (io I/O Handshake Port 4 

P4.5 External Bus Acknowledge 
P4.5 Ff | WO Handshake Port 4 


External interrupt 0 4 
T/WD output 
I/O Handshake Port 4 


External interrupt 4 


Se ae a 
a; &] 


| Address/Data bit0mux | 
| Address/Databit mux 
| Address/Databit2mux | 
= 
Ee 
P2.1 Bank Switch Address 1 (A17) 
P2.2 Bank Switch Address 2 (A18) 
P2.3 Bank Switch Address 3 (A19) 
P2.4 Bank Switch Address 4 (A20) 
5 (A21) 
6 
7 
V0 
0 
0 
V0 
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PIN DESCRIPTION (Continued) 
Table 1. ST90R50 1/O Port Alternate Function Summary (Continued) 


VO PORT Function 
IN/OUT 


/0 


Alternate Function 


zD 


External interrupt 5 46 
MF Timer 0 output B 

1/0 Handshake Port 4 

MF Timer 0 output A 
External Bus Request 

VO I/O Handshake Port 4 

/O I/O Handshake Port 5 

/O I/O Handshake Port 5 

/0 I/O Handshake Port 5 

/O I/O Handshake Port 5 
Program/Data space select 
MF Timer 1 output A 

I/O Handshake Port 5 

MF Timer 1 output B 

VO I/O Handshake Port 5 

MF Timer 3 output A 

/0 I/O Handshake Port 5 

MF Timer 3 output B 

/O I/O Handshake Port 5 
Address bit 0 (non mux) 


Oo 


47 


f 
NJ 


N oOo 


aa 


/0 


foe) 
ws 


P5.6 


T30UTB 
Peo 
Pes 
AINO 
ADTRG 
WRRDY4 
RXOCKIN 
WDIN 
BSH_EN1 
AINt 


oO | © 
QO); ff 


feo) 
ee) 


Address bit 1 (non mux) 
Address bit 2 (non mux) 2 
Address bit 3 (non mux) 
Address bit 4 (non mux) 
Address bit 5 (non mux) 
Address bit 6 (non mux) 
Address bit 7 (non mux) 26 
A/D Analog input 0 64 


—s 


AO 
Al 
A2 
A3 
A4 


NM] MP] mM] dw nm] = 
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A5 
A6 
A7 
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A/D conversion trigger 
Handshake Write Ready P4 
SCIO Receive Clock input 

T/WD input 

Bank Switch High Nibble Enable 
A/D Analog input 1 


o 
££ 
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PIN DESCRIPTION (Continued) 


Table 1. ST90R50 I/O Port Alternate Function Summary (Continued) 


VO PORT 
Port.bit 

P7.1 RDRDY4 
P7.1 SDI 
P7.1 TOINB 
P7.2 AIN2 
P7.2 CLKOOUT 
P7.2 TXOCKIN 
P7.2 BSL_EN1 
P7.3 AIN3 
P7.3 P/D 
P7.3 TOINA 
P7.4 AIN4 
P7.5 AIN5 
P7.6 AING6 
P7.7 AIN7 
P8.0 WRRDY5 
P8.0 T3INA 
P8.1 RDRDY5 
P8.1 T1INB 
P8.2 INT1 
P8.2 T1OUTA 
P8.2 WRSTB5 
P8.3 INT3 
P8.3 T1OUTB 
P8.3 RDSTB5 
P8.4 T1INA 
P8.4 
P8.4 
P8.5 
P8.5 
P8.6 
P8.6 
P8.7 
P8.7 


OGUS Alternate Function 


Handshake Read Ready P4 
SPI Serial Data In 

MF Timer 0 input B 

A/D Analog input 2 


SCIO Transmit Clock input 


A/D Analog input 3 
Program/data space select 
MF Timer 0 input A 

A/D Analog input 4 

A/D Analog input 5 

A/D Analog input 6 

A/D Analog input 7 
Handshake Write Ready P5 
MF Timer 3 input A 
Handshake Read Ready P5 
MF Timer 1 input B 


— 


External interrupt 1 

MF Timer 1 output A 
Handshake Write Strobe P5 
External interrupt 3 

MF Timer 1 output B 
Handshake Read Strobe P5 
MF Timer 1 input A 

External Wait input 

T/WD output 


z 
Be 
> 


WDOUT 
D 
T8INB 
INT7 
T30UTA 


U 
~— 


Program/Data space select 
MF Timer 3 input B 
External interrupt 7 

MF Timer 3 output A 
Non-Maskable Interrupt 
MF Timer 3 output B 

SCI1 Serial Output 


T30UTB 
S1OUT 
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SCIO Byte Sync Clock output 


Bank Switch Low Nibble Enable 
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PIN DESCRIPTION (Continued) 
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Table 1. ST90R50 I/O Port Alternate Function Summary (Continued) 


V/0 | WOPORT | 


ST9O0R50 CORE 


The Core or Central Processing Unit (CPU) of the 
ST90R50 includes the 8 bit Arithmetic Logic Unit 
and the 16 bit Program Counter, System and User 
Stack Pointers. The microcoded Instruction Set is 
highly optimised for both byte (8 bit) and word (16 
bit) data, BCD and Boolean data types, with 14 
addressing modes. Two 8 bit I/O ports are con- 
nected to the Core module for external memory 
interfacing, while a 16 bit Timer/Watchdog gives 
system security and timing functions, and a Serial 
Peripheral Interface allows for synchronous com- 
munication. Three independent buses are control- 
led by the Core, a 16 bit Memory bus, an 8 bit 
Register addressing bus and a 6 bit Interrupt/DMA 
bus connected to the interrupt and DMA controllers 
in the on-chip peripherals and the Core. This 
multiple bus architecture allows a high degree of 
pipelining and parallel operation within the 
ST90R50, giving it its efficiency in both numerical 
calculations and communication with the on-chip 
peripherals. 


Function 
Alternate Function 
Port.bit ere {Name hae jee uncvon | Pn number 
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MEMORY 


The memory of the ST90R50 is functionally divided 
into two areas, the Register File and Memory. The 
Memory may optionally be divided into two spaces, 
each having a maximum of 65,536 bytes. The 
Memory may be expanded with the Bankswitch 
logie to give paging of the top 32K bytes of each 
space to expand the ST90R50 addressing capa- 
bility to 8M bytes in each space. The two memory 
spaces are separated by function, one space for 
Program code, the other for Data. The ST9OR50 
addresses all program memory in the external 
PROGRAM space. 


Off-chip memory, addressed using the address and 
data buses (Port 0, Port 1 and Port 6) and may be 
divided into the Program and Data spaces by the 
external decoding of the Program/Data select pin 
(P/D) available as an Alternate function. The mem- 
ory spaces are selected by the execution of the SDM 
and SPM instructions (Set Data Memory and Set 
Program Memory, respectively). 
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MEMORY (Continued) 
Figure 3. Memory Spaces, Bankswitch Disabled 
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Figure 4. Memory Spaces, Bankswitch Enabled 
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MEMORY (Continued) 


There is no need to use either of these instructions 
again until the memory area required is to be 
changed. This requirement is not necessary in two 
cases: first, when operating with external stacks 
(the Data memory is automatically selected) and, 
secondly, when using the memory indirect to mem- 
ory indirect post-increment addressing mode (the 
memory types are specified in the instructions: 
LDPP, LDPD, LDDP, LDDD). 


Either the Data Memory or the Program Memory 
can be addressed using any of the memory ad- 
dressing modes. 


Program Space 


The Program memory space of the ST90R50, 64K 
bytes of off-chip memory is fully available to the 
User. The ST90R50 executes external memory 
cycles for instruction fetches. The first 256 memory 
locations from address 0 to OFFh (hexadecimal) 
hold the Reset Vector, the Top-Level (Pseudo Non- 
Maskable) interrupt, the Divide by Zero Trap vector 


Figure 5. Program and Data Spaces 


VECTOR TABLE 


EXTERNAL 


INTERNAL 


PROGRAM SPACE 
VROO1382 


and, optionally, the interrupt vector table for use 
with the on-chip peripherals and the external inter- 
rupt sources. Each vector is contained in two 
consecutive byte locations, the high order address 
held in the lower (even) byte, the low order address 
held in the upper (odd) byte, forming the address 
which is loaded into the Program Counter when 
selected by the interrupt vector provided by the 
interrupt source. This should point to the relevant 
Interrupt Service routine provided by the User for 
immediate response to the interrupt. 


Data Space 


The ST90R50 addresses External Data through 
the External Memory Interface when decoded with 
the P/D pin. On-chip general purpose Registers 
may be used as additional RAM memory for mini- 
mum chip count systems. 


The Data Space is selected by the execution of the 
SDMinstruction. All subsequent memory references 
will access the Data Space. When a separate Data 
Space is not required, data may stored in external 
RAM or ROM memory within the Program Space. 


INTERNAL EXTERNAL 


DATA SPACE 
VRO01383 
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REGISTERS 


The ST90R50 register file consists of 240 registers 
(224 general purpose) plus pages of 16 registers 
supporting the configuration and control registers 
for the on-chip peripherals. The 224 general pur- 
pose registers all have 8 and 16 bit arithmetic 
capability and may be used as accumulators, on- 
chip RAM, internal Stack areas (for system and/or 
user stacks), or, with the appropriate addressing 
modes, as index, offset or stack pointers. 


The register file is arranged into 16 groups of 16 
registers, where the general purpose registers oc- 
cupy the first 14 groups. The 15th group, E, con- 
tains the system registers and Group F contains 
the pages of the on-chip peripheral control regis- 
ters. 


Group F is paged in this manner due to the modu- 
larity of the ST9 family of microcontrollers. Each 
member of the family retains all general purpose 


Figure 6. Register Grouping 


UP TO 
64 PAGES 


GENERAL 
PURPOSE 
REGISTERS 


VA00432 


and system registers, only the paged register 
groups changing owing to the different on-chip 
peripheral organizations of each device. The User 
can therefore generate code libraries which use the 
general purpose registers knowing that they will not 
be lost on future ST9 devices. To address a paged 
register, the Page Pointer (PPR, R234) within the 
system register group must be loaded with the 
relevant page number using the SPP instruction. 
Subsequently any access to registers in the top 
group (R240-R255) will refer to the selected page. 
This remains set until the next change to the Page 
Pointer register (by the SPP instruction). 


The System group (Group E, registers REO to REF) 
includes the system and user stack pointers, the 
Mode register, the ALU FLAG register and the Page 
pointer register. In addition the data registers for 
the first 6 I/O ports are present, the configuration 
registers for the ports being in the paged area. This 
allows the immediate access to these I/O ports at 
all times. 


Figure 7. Page Pointer Mechanism 
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REGISTERS (Continued) 


Figure 8. ST90R50 Group F Peripheral Organisation 
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The Register Pointers, present in the system reg- 


ister group, select groups of registers as "Working 
Registers", which have faster addressing modes 
than direct Register addressing and allows smaller 
code size. The Register Pointers may either be 
used singly, creating a register group of 16 working 
registers, or as two independent groups of 8 work- 
ing registers which may be placed at any 8 register 


ky 


MICRCEL 


SGS-THOMSON 


ST90R50 


12 
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19 
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PORT 9 


43 
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boundary within the register file. The single and 
twin working register modes are automatically set 
by hardware when the respective SRP and either 
SRPO or SRP 1 instructions are executed. If working 
registers are used as accumulators and RAM loca- 
tions for particular tasks, fast context switching on 
interrupts may be achieved by setting the register 
pointer to another group for the Interrupt Service 
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REGISTERS (Continued) 


Routine, ISR, (e.g. saving the Register pointer on 
the stack), using the new group in the ISR and 
subsequently restoring the original group before 
the Return from Interrupt instruction. Working reg- 
isters also allow the use of the ABAR - Any Bit-Any 
Register Boolean operations (including directly on 
the I/O port data registers). 


In the ST9 syntax, directly addressed Registers are 
indicated with a capital R e.g. RO, R224, RBF, with 
Register Pairs (16 bit accumulators or memory 
pointers) as RRO, RR24. When using Working 
Registers, groups of 16 registers (SRP instruction) 
are denoted as r0 to r15 (rrO to rr14), while the dual 
working register group are addressed as r0 to r7 
(rrO to rr6), for the first group of 8 registers (SRPO), 
with r8 to r15 (rr8 to rr14) for the second set(SRP1). 


Working register addressing requires a 4 bit field 
within the instruction. When packed into a byte, the 
upper nibble is set to Dh (1101b), this being the 
escape code to indicate the use of the working 
registers. As a result, group D CANNOT be se- 
lected with direct register addressing, it is recom- 
mended that this group be used as internal stacking 
area when using register file based system or user 
stack pointers. 


Figure 9. Groupe E Register Map 
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Central Interrupts Control (CICR) 
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Figure 10. Single Working Reqister Bank 
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Figure 11. Dual Working Register Banks 
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STACK POINTERS 


There are two separate, double register stack poin- 
ters available (System and User), both of which can 
operate in register or Data memory address 
spaces. These operate in a Pre-Decrement mode 
when data is PUSHed onto the Stack and in a 
Post-Increment mode when data is PoPed from the 
stack. 


The SYSTEM Stack Pointer (SSPR, R238:R239) 
is used for the storage of temporarily suspended 
system and/or control registers (ie the the Program 
Counter and FLAG register) while interrupts are 
being serviced, and is used for the storage of the 
Program Counter following the CALLing of a sub- 
routine. 


The USER Stack Pointer (USPR, R236:R237) is 
completely free from all interference from automat- 
ic operations and so provides for a totally User 
controlled stack area. 


Figure 12. Internal Stack Pointers 
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Both Stack pointers may operate with both byte 
(PUSH,POP) and word (PUSHW,POPW) data, and are 
differentiated by appending a "U" to the instruction 
mnemonic for the User Stack (PUSHU/PUSHUW, 
POPU/POPUW). 


When the Stack Pointers are using RAM Memory 
as the stack areas, a full word register is used as 
the pointer, while when operating with the stack 
area within the Register File (Groups 0 to 14 only, 
but not the within the system and paged groups) 
only an 8 bit register is required for addressing and 
consequently only the low byte of the word regis- 
ters are used (R239 for the System Stack and R237 
for the User Stack). In this latter case the upper byte 
of the stack pointer registers (R238 and R236) 
must be considered as reserved. The Stack Poin- 
ters may be selected to point to RAM or Register 
file by the setting of the SSP (MODER.7) and USP 
(MODER.6) of the ST90R50 configuration register 
(MODER, R235) where a "1" denotes Register file 
operation (Default at Reset) and "0" causes exter- 
nal Data space operation. 


Figure 13. External Stack Pointers 
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INTERRUPTS 


The ST90R50 offers a powerful solution to the 
response requirements of real-time systems with 
its advanced interrupt structure. Interrupt trigger 
sources can be prioritized within 8 levels to match 
the priorities assigned to the application. In addition 
a top-level or non-maskable interrupt is available. 


The ST90R50 interrupts follow the logical flow of 
Figure 14. 


Interrupt events (selectable with each function) 
cause the setting of the Interrupt Pending (IP) bit 
within the status register of the peripheral. This bit 
may also be set by software in order to generate a 
software interrupt, and should normally be reset by 
software within the interrupt service routine. If the 
interrupt is not Masked with the corresponding 
Interrupt Mask bit, the interrupt is passed to the 
central interrupt control logic where the priority level 
assigned by the User to the interrupt source is 
compared with the priority level of the core (User 
programmed dynamically in the 3 bits of the Central 
Priority register (CPL, CICR.0-2, Level 7 is the 
lowest priority and level 0 the highest). If the incom- 
ing priority level is higher than the CPL, and Global 


Figure 14. Interrupt Logic 
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Interrupts are enabled (by the EI instruction, inter- 
rupts are disabled by the execution of the DI 
instruction), the interrupt is acknowledged. If inter- 
rupts are globally disabled, the priority level of the 
source is lower than or equal to the CPL or the 
Interrupt is masked, then the IP bit remains set and 
the interrupt is held pending until the EI instruction 
is executed, the CPL is set to a lower level AND the 
interrupt is un-masked. Alternatively the IP bit of a 
masked interrupt source may be used in a polled 
interrupt environment, with the IF bit being reset by 
software within the service routine. 


The interrupt acknowledge cycle causes the Pro- 
gram Counter and FLAGS register to be pushed 
onto the System Stack (PC low byte first, PC high 
byte, then FLAGS Register) and all maskable inter- 
rupts to be disabled by resetting the JEN bit 
(CICR.4). The peripheral Interrupt Vector, IVR, a 
User programmable feature of the peripheral inter- 
rupt control registers, is used as an offset into the 
vector table, pointing to the high byte (even ad- 
dress) of the 16 bit address which should contain 
the starting address of the interrupt service routine. 
Addresses 0 through 255 of the program space 
comprise the interrupt vector table. Where multiple 
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INTERRUPTS (Continued) 
Figure 15. Interrupt Vector Table Usage 
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interrupt Sources may occur within a peripheral, the 
peripheral interrupt vector source may be encoded 
by hardware set bits within the IVR register. This 
means that the vector address defined in the pe- 
ripheral IVR is the base address for a block of 
vectors servicing that peripheral. The address 
pointed to by the vector is loaded into the Program 
Counter and execution restarts from this point. 


The interrupt service routine should clear the inter- 
rupt pending flag of the interrupt source and take 
the appropriate action. The last instruction of the 
interrupt service routine should be the IRET in- 
struction, the action of this is to restore the Program 
Counter and Flags register to their value prior to 
the interrupt acknowledgment, and to re-enable 
interrupts. Within the interrupt service routine, use 
may be made of the working register pointer mech- 
anism to reduce the context switching time. 


Two interrupt arbitration modes are available for 
use with the 8 level priority scheme, Nested and 
Concurrent modes. These are selected by the 
status of the IAM bit (CICR.3). 
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Concurrent mode, selected when IAM = "0" (the 
reset condition) is the standard interrupt arbitration 
mode, where the arbitration phase of every instruc- 
tion acknowledges interrupts according to their 
priority level (if higher than the CPL) and follows the 
sequence shown. All pending interrupts existing or 
having eventually occurred during interrupt service 
routine execution, remain pending until the Enable 
Interrupt instruction (EI) (even if it is executed 
during the interrupt service routine). EI within the 
interrupt service routine is not recommended for 
use with the Concurrent arbitration mode as this 
can trigger a Last In, First Out condition where high 
priority interrupts are masked by lower priority in- 
terrupts which are all higher than the CPL value. 


Nested mode, selected when IAM = "1", uses the 
same arbitration phase as concurrent mode, the 
difference being that the CPL is modified during the 
interrupt processing cycle to that of the acknow- 
ledged interrupt level. The CPL value is pushed by 
hardware into the Nested Interrupt Control register 
(NICR, R247 page 0) by setting the NICR bit corre- 
sponding to the CPL value. The interrupt service 
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INTERRUPTS (Continued) 


Figure 16. Interrupt Modes Example of Usage 
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routine is entered in the normal manner. The re- 
vised CPL level is used for arbitration of further 
interrupts, each higher level being saved on the 
NICR stack, and being restored automatically by 
hardware with the ITRET instruction. This allows the 
execution of the EI instruction within the interrupt 
service routine to operate the correct nesting of 
interrupts. The two modes are shown graphically in 
Figure 16, where the Y axis shows the CPL value. 
It should be noted that in the example INT1 will not 
be acknowledged until the CPL level is pro- 
grammed to a lower level. 


Interrupts coming from on-chip sources at the 
same instant, and at the same priority level, are 
resolved during the arbitration phase according to 
a hardware daisy-chain. This follows the priorities 
of the table shown in Table 2. 
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Table 2. ST90R50 Interrupt Hardware Daisy 
Chain 
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INTERRUPTS (Continued) 


External Interrupts. Up to 8 external interrupts are 
available on the ST90R50 as alternate function 
inputs of I/O pins. These may be selected to. be 
triggered on rising or falling edges and can be 
independently masked. The eight external interrupt 
sources are grouped into four pairs or channels 
which can be assigned to independent interrupt 
priority levels. Within each channel the even inter- 
rupt number takes the even priority level and the 
odd channel the odd priority level (even+1). 


Table 3. External Interrupt Channel Grouping 


INT7 INTD1 
INT6 INTDO 
INT5 INTC1 
INT4 INTCO 
INT3 INTB1 
INT2 INTBO 
INT1 INTA1 
INTO INTAO 


Several of the External Interrupt channels have 
their inputs selectable between the external inter- 
rupt source and on-chip peripheral sources. 


Figure 17. Top-Level Interrupt Structure 
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Table 4. ST90R50 External Interrupt Souce 
Selection 


INTO 


Top Level Interrupt. The Top Level Interrupt chan- 
nel can be assigned either to the external NMI pin 
or to the Timer/Watchdog output. When selected 
as the external NMI pin, the active edge may be 
programmed to be rising or falling. The TLI event 
will cause the setting of the TLIP bit (CICR.6) and 
according to the mask situation, a Top Level Inter- 
rupt request may be generated. Two masking con- 
ditions are available, a Maskable Mask and a 
Not-Maskable Mask. 


The Maskable Top Level Interrupt may be enabled 
or disabled by software and follows the state of the 
Global Interrupt Enable bit IEN (CICR.4), while the 
Not-Maskable Mask bit (TLI, CICR.5) is a set-only 
mask. Once set, the Top Level Interrupt is active 
independently of IEN and cannot be disabled until 
the next Reset cycle. 
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DMA 


The ST90R50 has on-chip DMA channels to pro- 
vide high-speed data transaction between periph- 
erals and Memory or Register File. Multi-channel 
DMA is fully supported because each peripheral 
can have its own DMA channel(s). Each DMA 
channel transfers data to/from contiguous loca- 
tions of the Register File, Program Memory or Data 
Memory. The maximum number of transactions 
that each DMA channel can perform is 222 if the 
Register File is selected and 65536 if Program or 
Data Memory are selected. 


DMA transfer to (or from) the Register File takes 8 
INTCLK cycles, DMA transfer to (or from) Memory 
takes 16 INTCLK cycles. If the ST90R50 is in the 
idle mode (following the execution of the WFT in- 
struction), DMA requests are acknowledged ac- 
cording to their priority and control is returned to 
the idle mode pending an interrupt, this operation 
increases the number of INTCLK cycles by 2 for 
both Register File and Memory DMA transactions. 


Each DMA channel has its own control registers 
located in the page(s) related to the peripheral. 


Figure 18. DMA Between Registers and Peripheral 


Ne Sg oe eel 
J\ OCR 


PERIPHERAL i ee 
hac a \ _oOcPR si 
REGISTER [|——_\_—DCPR 


i el 
ata 
ey ee 


| om PAGE REGISTERS 
SYSTEM REGISTERS 


2 
o 
— 
oO 
< 
'e) 
z 
< 
o 
— 
< 
= 
(=) 


ALREADY 
TRANSFERRED 


OMA ADDRESS 


REGISTER FILE 


18/70 


ky 


800 


There are two pointer registers, DAPR which points 
to a register or register pair containing the current 
DMA address to/from which data will be trans- 
ferred, and DCPR, which points to a register or 
register pair which contain the transaction counter 
for the DMA operations. Each DMA transfer con- 
sists of three operations: 


— A load from/to the peripheral data register 
to/from a location of Register File (or Memory) 
addressed through the DMA Address Register 
(or Register Pair) 

— Apost-increment of the DMA Address Register 
(or Register Pair) 


— A post-decrement of the DMA transaction 
counter, which contains the number of transac- 
tions that have still to be performed. 


When the transaction counter reaches 0 (all data 
has been transferred) an End of Block Interrupt 
event is generated to allow the processing of the 
DMA data block, or, by reloading the Address and 
counter registers and retriggering, arepeated DMA 
cycle. 
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DMA (Continued) 


A SWAP mode, allowing continuous DMA oper- 
ation, is available for the Multifunction Timer and is 
described in the section relating to the Multifunction 
Timer. 


The ST90R50 has DMA channels associated with 
the Serial Communications Interface Input and 
Output Serial data channels; the 16 bit Load/Cap- 


Figure 19. DMA Between Memory and Peripheral 
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ture Register 0, CAPTOR, of each Multifunction 
Timer allowing the timing of external signals to be 
captured into a table for off-line analysis or for the 
automatic output of PWM signals of variable width 
and timing; and the 16 bit Comparison Register 0, 
COMPOR, of each Multifunction Timer which can 
be programmed to cause output or input of parallel 
data through the handshake ports under DMA. 
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CLOCK GENERATION, WAIT, HALT AND RESET 


Clock Generation 


The ST90R50 Clock Generator module generates 
the internal clock for the ST9 core and the on-chip 
peripherals, it may be driven by an external quartz 
crystal circuit, connected to the OSCIN and OS- 
COUT pins, or by an external pulse generator 
connected to OSCIN (Figures 20, 21). 


The conceptual schematic of the ST9 internal clock 
circuit is shown in Figure 22. 


Figure 20. Crystal Oscillator 
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Figure 22. Internal Clock Circuit 
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The maximum external frequency of the ST9 is 24 
MHz, while the maximum internal operating fre- 
quency is 12 MHz, thus a prograrnmable divide by 
two circuit is present, this allows the use of high 
frequency crystals for economy, or low frequency 
crystals for reduction in radiated noise. This divider 
is active upon exit from the reset condition, the User 
may bypass the divide by two circuit by setting the 
DIV2 bit (MODER.5). The resulting clock from this 
section is named INTCLK, the internal clock which 
drives the timebases of the on-chip clock for the 
ST90R50 peripherals (eg the Multifunction Timer, 


Figure 21. External Oscillator 
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CLOCK GENERATION, WAIT, HALT AND 
RESET (Continued) 


Timer/Watchdog, Serial Communications Inter- 
face) and also the input of the CPU prescaler 
section. The CPU of the ST9 includes the instruc- 
tion execution logic and may run at different rates 
according to the setting of the PRS2,PRS1 and 
PRSO bits (MODER.4-2) (figure 23). The resulting 
clock is named CPUCLK and it should be noted that 
this does not maintain a 50% duty cycle, but stret- 
ches the high level of the clock until completion. 
The CPUCLK prescaler allows the User to slow 
down the program execution time (eg for lower 
power consumption), while time-critical sections of 
the program may tune the CPUCLK execution 
speed to high speed and then restore it to its 
original speed. 


Figure 23. CPUCLK Prescaler 


INTCLK 


PRS VALUE 


ST90R50 


Wait States 


The output from the prescaler can also be affected 
by wait states. Wait states from two sources allow 
the User to tailor timing for slow external memories 
or peripherals. The internal Wait State generator 
will insert from 0 to 7 wait states, independently 
programmable for both Program and Data Spaces, 
via the Wait Control Register WCR (R252, page 0). 
The second source of wait states is the external 
Wait input pin when enabled as the Alternate Func- 
tion. Fig 24 shows the External Memory Interface 
timing as it relates to CPUCLK prescaling of 2 and 
5 added wait states. The added wait states are 
derived from the INTCLK clock cycle, not CPUCLK. 
Internal memory is always accessed with no Wait 
states. 
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CLOCK GENERATION, WAIT, HALT AND RESET (Continued) 
Figure 24. External Memory Interface Timing with CPUCLK Prescaling and 5 Added Wait States 
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Halt and Wait for Interrupt (WFI) States Figure 25. Oscillator Schematic 


The schematic of the on-chip oscillator circuit is 
shown in figure 25. The HALT condition, caused by 
the execution of the HALT instruction, disables the 
oscillator, forcing OSCOUT high. This places the 
ST90R50 into the lowest power mode. The exit of 
the HALT condition and the restarting of the oscil- 
lator requires a RESET pulse with a minimum 
duration of 10ms (figure 26). It must be noted that 
if the TIMER/WATCHDOG has the WATCHDOG 
mode enabled, a HALT instruction will not disable 
the oscillator; this is to avoid stopping the Watch- 
dog if, by an error, a HALT instruction is executed. 
If this occurs, the ST90R50 runs in an endless loop 
terminated only by the Watchdog reset (or hard- 
ware reset). 


The wrt (Wait for Interrupt) instruction suspends 
program execution until an interrupt request is 
acknowledged. During this period, DMA transac- veueees 
tions are allowed if their priority is higher than or 
equal to the CPL level; the ST90R50 returns to WFI 
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CLOCK GENERATION, WAIT, HALT AND 
RESET (Continued) 


mode after completion of the DMA transfer. The 
CPUCLK is halted during Wait For Interrupt while 
INTCLK continues to run, thus the power consump- 
tion of the processor is lowered by the CORE power 
consumption value. 


The External Memory Interface lines status during 
HALT and WFI modes is shown in Table 5. 


Table 5. External Memory Interface Line 
Status During WFI and Halt 


DS 


Reset 


The processor Reset overrides all other conditions 
and forces the ST9OR50 to the reset state. During 
Reset, the internal registers are set to their Reset 
values, as shown in Table 6 for the system and 
Page 0 Registers. The I/O Ports pins are set to the 
Bidirectional Weak Pull-up mode. The User must 
then initialize the ST9O0R50 registers to give the 
required functions. 


The Reset_condition can be generated from the 
external RESET pin or by the on-chip 
TIMER/WATCHDOG operating in Watchdog 
mode. To guarantee the complete reset of the 
ST90R50, the RESET input pin must be held low 
for at minimum of 53 crystal periods in addition to 
the crystal start-up period. The Watchdog RESET 
will occur if the Watchdog mode is enabled (WDEN, 
WCR.6, is reset) and if the programmed period has 
elapsed without the code OAAh,55h written to the 
appropriate register. The input pin RESET is not 
driven low by the on-chip reset generated by the 
TIMER/WATCHDOG. 


Figure 26. Reset Timing Requirements from Halt State 
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CLOCK GENERATION, WAIT, HALT AND RESET (Continued) 
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Register 
Number 


System Register 
Reset Value 


(SSPLR) = undefined 
(SSPHR) = undefined 
(USPLR) = undefined 
(USPHR) = undefined 
(MODER) = EOh 

(Page Ptr) = undefined 
(Reg Ptr 1) = undefined 
(Reg Ptr 0) = undefined 
(FLAGR) = undefined 
(CICR) = 87h 

(PORTS) = FFh 
(PORT4) = FFh 
(PORT3) = FFh 
(PORT2) = FFh 


{ (PORT1) = FFh 


During the RESET state, DS is held low and AS is 
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Page 0 Register 
Reset Value 


Reserved 

(SPICR) = 00h 
(SPIDR) = undefined 
(WCR) = 7Fh 
(WDTCR) = 12h 
(WDTPR) = undefined 
(WDTLR) = undefined 
(WDTHR) = undefined 
(NICR) = 00h 

(EIVR) = x2h 


(EIPLR) = FFh 


(EIMR) = 00h 


(EIPR) = 00h 


(EITR) = 00h 
Reserved 


Reserved 


Once the Reset pin reaches a logical high, the 
ST90R50 fetches the starting adclress from loca- 
tions 0 and 1 of the program space and begins 
program execution from this address after 67 crys- 
tal cycles. 
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INTERFACING TO EXTERNAL MEMORY 


External Memory and/or peripherals may be con- 
nected to the ST90R50 through its External Mem- 
ory Interface. This provides the multiplexed 
Address bits AO to A7 and Data bits DO to D7 on 
Port 0, and the higher order address bits A8 to A15 
on Port 1, giving the full 64K bytes addressing 
capability. Port 6 is available to be programmed as 
non-multiplexed address outputs AO to A7 to re- 
duce the requirement for an external latch to de- 
multiplex the low order addresses. Port 0, in this 
case, becomes solely the Data I/O port. The Pro- 
gram/Data (P/D) output, when selected as an Alter- 
nate function, allows external decoding to provide 
for the two independent pages for Program and 
Data. 


Data transfer timing is generated by the Address 
strobe AS and the data strobe DS. Address strobe 
low indicates that the data present on ADO to AD7 
is the low order address and Is guaranteed valid on 
the rising edge of AS allowing for latching of the 


Figure 27. External Memory Addressing Circuit 
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address bits by an external latch (if Port 6 is not 
used). Data transfer direction is indicated by the 
status of the Read/Write (R/W) pin; for write cycles 
(R/W low), data out is valid at the falling edge of 
DS; for read cycles (R/W high), data in must be 
valid prior to the rising edge of DS. The timing of 
the R/W signal may be modified by the setting of 
the RW bit (bit O Register OFFh, page 0) in order to 
accomodate different types of external memories. 
In addition, when the Bank Switch logic is enabled, 
the timing of the Bank Switch outputs may be 
modified by software to prevent potential conflicts 
on the data bus. Please refer to following sections 
for further details. 


The Data Strobe low period may be extended to 
accomodate slow external devices by the adding 
of internally generated wait cycles (0 to 7 cycles for 
both program and data memory maps) or by an 
external input on the WAIT input pin also available 
as an Alternative Function of an I/O bit. Suggested 
interface circuits are shown in figures 27 and 28. 
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INTERFACING TO EXTERNAL MEMORY (Continued) 


Figure 28. External Memory Addressing Circuit 
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Port 2 of the ST90R50 may be programmed by the 
User to become extended address lines allowing 
expansion of the memory to a maximum of 8M 
bytes in both program and data pages. This is 
achieved by paging of the top 32K bytes of memory 
(A15 high, addresses 8000h to FFFFh), with the 
lower 32K bytes (A15 low addresses O0000h to 
7FFFh) remaining static. The static area, segment 
0, allows for the direct access to interrupt service 
and page change routines, and other common 
sub-routines, while the paged segments (1 to 256) 
of 32K bytes may contain additional program code, 
database entries, printer fonts, buffer space, or any 
other function requiring a large amount of memory. 


The setting of Port 2 is made during the Reset 
cycle, by the latched status of the signals 
BSH_EN1 and BSL_EN1. These control the high 
and low nibbles of Port 2 between Address Expan- 
sion lines and normal I/O lines as shown in Table 7. 
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Table 7. Port 2 Nibble Programming For Bank 
Switch and I/O 


BS Port 
Reset Value 


OFEh | OFEh 


In order to program the functions, weak pull- 
up/down resistors (100k ohm) on the BSH_EN1 
and BSL_EN1 designated lines are used to gener- 
ate the logic level latched on the rising edge of the 
Reset input. After this event, these lines may be 
used as I/O and be programmezgd in the normal way. 
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Figure 29. Bank Switch Memory Maps 
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PROGRAM SPACE (EXTERNAL) 
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When the Address Expansion is selected, several 
I/O port configuration registers take an alternative 
function. The Port Data Registers for I/O ports 2 
and 3 (Registers E2h and E3h) become the Bank 
Switch Data Segment Register and Bank Switch 
Program Segment Register respectively. The 
values held in these registers are output on Port 2 
whenever a memory access is made to either data 
or program spaces with A15 high. This allows Port 
2 bits to represent either extended address lines 
A16 to A23 or to output chip-selects to external 
memories. For this second option the reset value 
for these registers, and the value output whenever 
A15 is low, is OFEh, generating the selection of a 
standard "startup" page automatically. Port 2 Con- 
figuration registers P2CO and P2C1 contained in 
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I/O Page 2 hold the User programmed values 
output on Port 2 for DMA cycles with addresses in 
the the high 32K byte of the memory for data and 
program spaces respectively. 


Warning: The Bankswitch Program DMA register 
occupies the same register as Port 2 Control Reg- 
ister 2 (P2CR), so caution must be taken in writing 
to BS_PDSR when the high nibble is used as I/O 
and the low nibble is used for the Bankswitch output 
as P2C2 is used for the port configuration. The 
Program and Data Segment Registers are located 
in the direct Register file within the System Register 
group in order to be immediately accessible, while 
the DMA Segment Registers are held within an I/O 
page as, once programmed, they do not need 
constant service. 
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BANKSWITCH LOGIC (Continued) 
Figure 30. Bank Switch Register Mapping 


Bankswitch Disabled Bankswitch Enabled 


OFFh 
OFEh 
OFDh 
OFCh 
OFBh 
OFAh RESERVED 
OF9h BS _PDSR 


OF8h BS DDSR 


OF7h 


OF6h 


OF5h 


OF4h 


OF3h 


OF2h 
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Output Timing 

In order to prevent potential bus conflicts on Port 0 
(Address/Data multiplexed) during the address 
strobe time when using the Bankswitch logic, the 
timing of the Bankswitch outputs may be modified 
by software. This is achieved by setting to "1" bit 1 
of Register OFFh in I/O page 0. This causes the 
Bankswitch outputs to be all high during the ad- 
dress strobe period. The reset condition provides 
normal timing and status. 


Figure 31. Bankswitch Output Timing Modification 
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The timing of the Read/Write signal may be modi- 
fied as shown in the next figure by setting to "1" bit 
O of Register OFFh in I/O page 0. This allows the 
use of different types of external memories. When 
this bit is "O" (the reset state) normal timing is 
generated. 

Note : The LST9 ST9 Incremental Linker supports the paging 


mechanism of the ST90R50 and is able to allocate program and data 
code into specific segments if required. 
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BANKSWITCH LOGIC (Continued) 
Figure 32. R/W Output Timing Modification 
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BUS CONTROL 


Multi-processing or external program testing may 
be accomplished by disabling the I/O ports used for 
external memory addressing and the associated 
timing signals. 


High Impedance Mode 


The User may place the External Memory Interface 
(I/O Port 0, Port 1 and Port 6, Address Strobe, Data 
Strobe and Read/Write) into the high impedance 
state by setting the HIMP bit (MODER.0). External 
test equipment may then drive the memory lines for 
automatic test, external memory validation or pro- 
gramming. The ST9 will continue to execute inter- 
nal programs, providing no external memory is 
addressed, allowing the execution of security rou- 
tines without showing externally the addresses 
used. 
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Bus Request/Acknowledge 


The External Memory Interface address ports and 
timing signals may be forced to their high imped- 
ance state by utilizing the BUSREQ, Bus Request, 
and BUSACK, Bus Acknowledge, signals available 
as Alternate Functions of two I/O pins. The signals, 
BUSREQ and BUSACK, must be enabled by set- 
ting the BRQEN bit (MODER.1). Once enabled, a 
low level detected es the BUSREQ pin at the start 
of an internal machine cycle will cause the stretch- 
ing of the CPUCLK, and BUSACK to go low indi- 
cating that the External Memory Interface is 
disabled. The BUSREQ pin is then continuously 
monitored, and when sampled high, the External 
Memory Interface pins are driven by the ST9 within 
two INTCLK cycles. 
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Summary of Function 


For the ST90R50 84 pin package, only twelve pins 
have _a Reserved function: Vpp(x2), Vss(x2), 
RESET, AS, DS, R/W, OSCIN, OSCOUT, the 
Analog to Digital Converter Voltage references. All 
other pins are available as Input/Output (I/O) for the 
User, grouped into Ports of 8 bits. These may be 
programmed to be Input, Output, Bidirectional or 
Alternate Function (Peripheral or Memory Inter- 
face), on a bit by bit basis, at any time. When 
programmed as an Input the pin may be set to TTL 
or CMOS input threshold levels, while, when pro- 
grammed as Output, Push-Pull or Open Drain con- 
figuration may be selected. The Bidirectional mode 
sets the pin with a weak pull-up resistor to Vpp or 
to Open Drain, allowing bidirectional communica- 
tion with external logic. The Alternate Function 
setting is predetermined for each pin as shown in 
the Pin Configuration Table. 


The circuitry of the I/O port allows for several 
ST90R50 peripheral functions to address, as Alter- 
nate Functions, the same pin, for both input and 
output, the User selects which peripheral function 
is to be active by enabling its individual Input or 
Output function. This multi-function I/O capability of 
the ST90R50 allows for easy adaptation to external 


Figure 33. I/O Port Schematic 
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Table 8. I/O Setting Options 

TTL Thresholds 

Input 
CMOS Thresholds 
Open Drain 

Output 
Push Pull 
O Drai 

Bidirectional 
Weak Pull-up 

Push Pull 


circuits. The options available for each bit are sum- 
marized in Table 8. 


Alternate Function 


I/O Port Configuration 


The configuration of each general I/O bit of the 
ST90R50 is set by the corresponding bits in three 
I/O Port control registers. These affect the status of 
the input and output buffers of the pin, and enable 
the Alternate function Outputs. Alternate Function 
inputs are always connected, and are used by 
enabling the function from within the configuration 
registers of the relevant peripheral function. The 
configuration of an I/O bit is shown in figure 33. 
Outputs follow a Master/Slave buffer, data is tran- 


ALTERNATE 
FUNCTION (IN) 


INPUT LATCH 


INTERNAL DATA BUS 
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I/O PORTS (Continued) 


ferred from the ST9 internal data bus at the begin- 
ning of the machine cycle, and, if enabled as out- 
put, is passed to the output latch at the end of the 
cycle. This synchronization allows for the Bidirec- 
tional use of the pin without potential conflicts. 


Configuration Registers. 


Three registers are used to allow the setting of each 
pin, generically PxC2R, PxC1R, PxCOR, where x 
_relates to the 8 bit I/O port in which the bitis present. 
The setting of the corresponding bit in each register 


Table 9. Port Configuration Status Bits 


Pxn Configuration 
Pxn Output 
Pxn Input 


Legend: 

Xx = Port 

n = Bit 

BID = Bidirectional 
OUT = Output 

IN = Input 


Figure 34. I/O Port Input Configuration 
1/0 PIN 
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to achieve the desired functionality of the I/O pin is 
shown in Table 9. 


The effect of the configuration settings of Table 9 on 
the I/O ports structure is shown in Figures 34 to 37. 


I/O Register Map 


The Data Registers which correspond to the pin 
status (after configuration) of I/O port 0 to 5, are 
found in Group E of the Register File, forimmediate 
access at all times, while the configuration registers 
and the Data Registers for Additional Ports are 
found within I/O pages (Group F) 2. 3 and 43 (2Bh). 


AF =Alternate Function 
WP. = Weak Pull-up 

OD =Open Drain 

PP = Push Pull 

HI =High Impedance 


Figure 35. I/O Port Output Configuration 
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I/O PORTS (Continued) 
Figure 36. I/O Port Bidirectional Configuration Figure 37. I/O Port Alternate Function Config. 
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Figure 38. I/O Register Maps 


GROUP E GROUP F 
DEC HEX DEC HEX 
R255 RFF RESERVED 


R254 RFE 
R253 RFD 
R252 RFC 
R251 REB RESERVED 


R250 RFA 

R249 RF9 

R248 RF8 P8CO 
R247 RF7 HDC5 RESERVED 


R246 REG P5C2 RESERVED 
R245 RFS5 P5C1 RESERVED 


R244 RF4 P1Co P5C0 RESERVED 
R243 RF3 ‘RESERVED 

R242 RF2 P4C2 

R241 RFI P4ct 


R240 RFO POCO 
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Handshake and DMA 


/O Ports 4 and 5 of the ST90R50 are able to 
support a parallel interface with handshake capa- 
bility. This allows one, two or four wire interconnect- 
ing handshake signals and facilitates very fast 
parallel transfer of data for input and output, or for 
the interconnection of peripheral devices requiring 
strobe signals for synchronization. Table 10 shows 
the available options for input and output status and 
strobe signals available as Alternate Functions of 
I/O port bits (see Pin Configuration). The Hand- 
shake configuration is set within the Handshake 
Control Register (HDCnR) for the relevant I/O port 
n. 


Data transfer through a parallel I/O port with hand- 
shake can also be triggered through a DMA chan- 
nel. Timing is generated by the ST9OR50 TIMER 
ON-CHIP EVENT strobe signal (see the TIMER 
section for information on generating these sig- 
nals), which causes the programmed transfer of 
data to or from the memory source which can be 
Register File, Program space memory or Data 
space memory. An example of application of this 


technique is shown in figure 39, a complex stepper 
motor timing sequence automaiically being trans- 
ferred from a table in the Register File (or memory 
spaces) to the stepper motor drivers. After initializ- 
ation, this operation is transparent until the task 
(complex microstepping) is completed. 


Table 10. Handshake Control Signal Options 


Handshake 
Lines 


Bidirectional 


: igure 39. Handshake + DMA Used for Stepper Motor Driving 
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TIMER/WATCHDOG 


A 16 bit down-counter, complete with 8 bit pres- 
caler, is integrated into the ST90R50 core. This is 
able to operate both as a general purpose timer 
with associated input and output pins for timing 
functions, and also as a Watchdog Timer offering 
a security against possible processor malfunctions 
due to external events. 


Timer Modes 


When operating as a Timer, with a timing resolution 
from 333ns to 5.59s (INTCLK = 12MHz), an input 
pin (WDIN) and output pin (WDOUT) may be se- 
lected as the Alternate Functions of two I/O pins. 
When WDIN is enabled by the User by setting INEN 
high (WDTCR.3) and the Alternate Function is set, 
4 operating modes are available: The WDIN input 
may be programmed to act as an event counter 
input, with high to low transitions causing the 
counter to decrement (the time duration between 
the falling edges of the input clock must be at least 
333ns, allowing a maximum input frequency of 
3MHz). It may also be used for pulse width meas- 
urement by being selected as a counter clock gate 
signal (prescaler to the counter being driven by 
INTCLK/4), counting being enabled when WDIN is 
at a high level. Trigger and Re-trigger modes cause 
a reload of the timer User preset values (providing 
STSP, WDTCR.7 is active) for a high to low transi- 


Figure 40. Timer/Watchdog Block Diagram 
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tion on WDIN at any time (Re-trigger mode) or 
when the counter is at the end of count (Trigger 
mode). The counter decrements at a rate driven by 
INTCLK/4. 


The WDOUT pin, when set as the Alternate Func- 
tion, is enabled by OUTEN high (WDTCR.0), and 
may either toggle the state of the I/O bit (frequency 
generation, OUTMD = "0", WDTCR.2) or pass the 
state of the WROUT bit to the output allowing PWM 
generation (OUTMD = "1") at the end of count 
(timer value = 0) condition. 


Watchdog Mode 


The timer functions may be disabled, and the Timer 
configured for a Watchdog operation by re-setting 
WDEN (WCR.6) to zero. Once the Watchdog has 
been selected it CANNOT be set back into the 
standard timer mode until the next Hardware Reset 
cycle. The User should set the watchdog timer 
prescaler and timer reload value before enabling 
the Watchdog mode. The Watchdog Timer must 
then be retriggered, causing the reloading of the 
timer value, by the operation of writing of the byte 
sequence OAAh, 055h to the WDTLR register. If 
this is not done before the Watchdog counts to 
zero, the Watchdog Timeout condition occurs. This 
causes a Hardware Reset of the ST90R50. The 
Watchdog reset signal is not output on the external 
Reset pin. 
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TIMER/WATCHDOG (Continued) 


Timer/Watchdog Interrupts 


The Timer/Watchdog may provide several levels of 
interrupts selectable by the User. The Timer mode 
offers two interrupt sources, triggered on the timer 
value reaching 0, either a prioritized level (by taking 
the Interrupt priority channel from the External 
Interrupt INTAO) or by a top level, non-maskable 
interrupt (taking the external NMI input channel). 
The interrupt channels are multiplexed from the 
alternative source according to the status of the 
IAOS (EIVR.1) and TLIS (EIVR.2) bits as shown in 
figure 42. Please refer to the ST9 Technical Ma- 
nual for further details on changing the interrupt 
sources of the Timer/Watchdog. When the Watch- 
dog mode is set (WDEN = "0"), the timer value 
equal to 0 event generates a Hardware reset of the 
ST9OR50. The Timer/Watchdog control registers 
are located within Page 0 of the Paged I/O register 


group. 


Figure 41. Timer/Watchdog in Watchdog Mode 
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Figure 42. Timer/Watchdog Interrupt Sources 
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MULTIFUNCTION TIMER 


The ST90R50 includes three identical 16 bit Multi- 
function Timers (MFT) in addition to the 
TIMER/WATCHDOG. The following description ap- 
plies to Timer 0, Timer 1 and Timer 3. 


Each timer is a 16 bit Up/Down counter, driven by 
the output of an 8 bit prescaler which may be driven 
by INTCLK/3 (giving a minimum timing resolution 
of 250ns at INTCLK = 12 MHz) or by an external 
source. This timer is supported by two 16 bit Com- 
parison Registers for generating timed functions 
and two 16 bit Capture/Load Registers for timing 
and variable timebase functions. These features 
coupled with 2 input pins (TxINA and TxINB) and 2 
output pins (TXOUTA and TxOUTB, where x = 0 or 
1), available as Alternate Functions, giving the 
timer 13 operating modes for virtually all required 
timing functions. 


MFT Operating Modes 


The operating modes are selected by the pro- 
gramming of the Timer Control Register (TCR 
Timer x) and the Timer Mode Register (TMR) as 
follows: 


One-Shot Mode. The counter stops at the End Of 
Count Condition (up or down count). 


Continuous Mode. At End Of Count the timer is 
reloaded from a Load Register. 


Figure 43. Multifunction Timer Block Diagram 
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Trigger Mode. A Trigger causes reload from a load 
register only if the Timer is at End of Count. 


RETrigger Mode. A Trigger causes reload from a 
load register at any time. 


Gate Mode. Counting is performed only when the 
external gate input (TxINA or TxINB) is active (logi- 
cal 0). 


Capture Mode. A Trigger causes the timer value 
to be latched into the selected Capture register. 


Up/Down Mode. A Trigger Causes a count up or 
down, or a change in counting direction. 


Free-Running Mode. Up or Down counting is per- 
formed to the full range with no action at End of 
Count. This is used in Bicapture and Capture 
Modes. 


Monitor Mode. One Capture register follows the 
contents of the timer. 


Autoclear Mode. The timer is reset to 0000h or 
FFFFh (up or down count respectively) on a trigger. 
This gives delta time measurement or free running 
with a modulo of less than 27°, 


Biload Mode. The counter is reloaded on an End 
Of Count condition alternately from the two Load 
Registers. (PWM output). 


BiCapture Mode. A Trigger causes the current 
timer value to be transferred alternately to the two 
Capture registers. (Pulse width measurement). 
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MULTIFUNCTION TIMER (Continued) 


Parallel Mode. The prescaler output of Timer 0 is 
internally connected to the input of the prescaler of 
Timer 1, if this is then set to 00h (= divide by 1), 
then the two timers may be run in parallel. 


The trigger events may be either caused by soft- 
ware, or an action on the two input pins which may 
be programmed to respond to rising, falling or both 
edges of the input. The input modes are selected 
in the Input Control Register (ICR) as shown in 
Table 11. This includes the Autodiscriminator 
mode, which causes the timer to count up or down 
depending on the phase between the two input 
edges, such as the signals generated by optical 
encoders. 


The two output pins (available as Alternate Func- 
tions) may be programmed through the Output 
Conirol Registers OACR and OBCR to be modified 
(Set, Reset, Toggle or No Operation) on each of 
Overflow/Underflow (OVF/UNF), Compare on 
CMPO valid (CMO), or Compare on CMP1 
(COMP1) valid events. This allows repetitive sig- 
nals such as PWM drive to be output with minimum 
CPU overhead. Fig 44 shows some typical wave- 
forms available from these signals. 


Figure 44, Example Output Waveforms 
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MULTIFUNCTION TIMER (Continued) 


The Overflow/Underflow event and the Compare 0 
event may also be programmed to give On-chip 
Event timing signals to trigger other peripheral 
operations on the ST9OR50. These are as shown 
in Table 12. 


Table 12. ST90R50 On-Chip Event Settings 


MFTO Handshake Trigger Port 4 
MFT 1 Handshake Trigger Port 5 
MFT3 A/D Conversion Trigger 


The TXOUTA and TxINA lines for each timer may 
be connected internally, by setting of the SCx bits 
of the I/O Connection Register (IOCR). 


The Multifunction Timers are enabled for counting 
by the Counter Enable bit (CEN, TCR.7) of the 
respective timer unit. When CEN is low, both pres- 
caler and timer are halted. CEN is logically ANDed 
with the Global Counter Enable bit (GCEN, 
CICR.7), so that all timers may be started in syn- 
chronism, i.e. when the timers are set into Parallel 
mode, this allows initialization of the Timers before 
triggering at the same instant. 


MFT Interrupts 


Each Multifunction Timer can generate interrupt 
requests from 5 different interrupt sources which 
are grouped into 3 independent groups. The Inter- 
rupt Vector has the source of the interrupt group 
encoded by hardware into the least significant 3 
bits of the vector. This allows the programming of 
the base address to an 8 byte block within the 
interrupt vector area of the Program Space. The 
groups and respective addresses are shown in 
Table 13. 


Table 13. MFT Interrupt Vectors 
Interrupt Source Vector Address 


Each source may be independently masked, in 
addition all Timer interrupts may be disabled by the 
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Global Timer Interrupt enable (GTIEN, IDMR.7) 
control bit. If a Timer interrupt on Compare O or 
Capture 0 does not have its corresponding pending 
bit reset before the next interrupt, then an overrun 
condition occurs. This condition is flagged in two 
dedicated overrun bits in the Timer FLAGS register. 


MFT DMA Channels 


Two independent DMA channels are present within 
each MFT, associated to the Compare 0 and Cap- 
ture 0 sources. This allows 16 bit DMAtransactions 
from Register File/Memory to COMPO registers, 
and from CAPTO registers to Register File/Memory. 
The DMA channels allow the capture of external 
event timings in memory allowing off-line analysis, 
and creating of variable pulse width signal trains, 
as required by the drive of Triacs in certain modes. 


The two interrupt mask sources are independently 
masked by two DMA mask bits, mapped in the 
IDMR register. The End of Block (EOB) procedures 
are as described in the INTERRUPT/DMA section. 


The DMA counter and address pointer registers 
share the most significant User-programmable 6 
bits for both DMA channels (COMP 0 and CAPT 0), 
thus the mapping of the counter and address reg- 
isters use automatic offsets from the base address. 
The actual mapping changes dependent on 
whether the Register File or Memory is addressed 
for the transfer. The offsets are shown in Table 14. 


Table 14-1. MFT DMA Address and Counter 
Registers for Memory DMA Transfers 


POINTERS MAP INTO MEMORY 


Register File 
COMP 0 16 bit] yyyyyy 11 (I) 1 INCREA- 


ADDRESS .) | .SING 
POINTER | Y¥¥yyy 10 (h) |pRiority 


Address 
Pointers 


CAPT 0 16 bit] yyyyyy 01 (I) 
ADDRESS 
POINTER 


yyyyyy 


DMA COMP 0 DMA} xxxxxx 
COUNTERS 16 bit 
COUNTER 
CAPT 0 DMA | xxxxxx 
16 bit 
COUNTER 


XXXXXX 


XXXXXX 


yyyyyy 
XXXXXX 


USER PROGRAMMABLE 
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Table 14-2. MFT DMA Address and Counter 
Registers for Register File DMA Transfers 


POINTERS FOR REGISTER FILE DMA 


8 Bit COUNTER |] xxxxxx 


8 bit ADDR 
POINTER 


COMPARE 0 
XXXXXX 


8 bit COUNTER | xxxxxx 
CAPTURE 0 


8 bit ADDR. 


POINTER LIEN 


XXXXXX USER PROGRAMMABLE 


After the transfer of the complete block of data 
to/from the MFT, the count registers reach the zero 
value and an end of block interrupt occurs so that 
the ST9 may process the new data. In many cases, 
the time taken to reload the data tables and to 
re-trigger the DMA action causes speed limitations, 
especially in those applications requiring a continu- 


Figure 45. Multifunction Timer Page Maps 


ous high speed data flow, because of the time 
consumed by the restore routine. An additional 
DMA function, the SWAP mode, overcomes this 
limitation. This is enabled by the setting of the 
SWEN (IDCR.3) bit. This causes hardware gener- 
ated signals to replace the User address bit 2 of 
both the address and counter pointers. The ad- 
dress and counter registers are thus duplicated at 
an offset of 4 registers. At the End Of Block condi- 
tion, the EOB interrupt is generated to signal the 
end of DMA, and the state of pointer address bit 2 
toggles state automatically ancl the new address 
and count values are used. Thus the ST9 can safely 
process the previous block of clata while the new 
block is being transferred. This will continue until 
the SWAP mode is disabled. 


A software protection scheme is implemented to 
prevent non-updated pointer registers from being 
used if a second EOB interrupt arrives during the 
servicing of the first. This mechanism locks the 
state of the DMA mask bit to prevent further trans- 
fers from taking place. The User should check for 
this condition in the EOB routine to ensure that all 
the DMA transfers are properly serviced. 


The control Registers of each MFT occupy 20 
registers within the I/O paged area. These are 
mapped as shown in Figure 45. 


In addition the MFT is able to trigger byte DMA 
transfers in both directions through an I/O port with 
Handshake (see I/O Handshake and DMA). 
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SERIAL PERIPHERAL INTERFACE (SPI) 


The Serial Peripheral Interface (SPI) is integrated 
into the Core module of the ST9 and provides a 
general purpose shift register based peripheral 
allowing synchronous serial I/O, with special 
modes allowing compatibility with I¢C-bus and IM- 
bus Communication standards in addition to the 
standard serial bus protocol. The SPI uses 3 lines 
comprising Serial Data Out (SDO), Serial Data In 


Figure 46. SPI Functional Diagram 


TRANSMISSION INT2 SCK 
CONDITION O 0 


I 


sT9 
INTERRUPT 


(SDI) and the Synchronous Serial Clock (SCK) 
which are available as Alternate Functions of I/O 
pins. Additional I/O pins may act as device selects 
or IM-bus address ident signals. The functional 
diagram of the SPI is shown in figure 46. 


The SPI, when enabled (SPEN, SPICR.7, high), 
receives input data from the ST9 internal data bus 
into the SPIDR, and originates the SCK to shift the 
data serially through SDO (Most Significant bit first) 
to the slave device which responds by sending data 
to the master device via the SDI pin. This implies 
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full duplex transmission with both data-out and 
data-in synchronized with the same clock signal. 
Thus the byte transmitted is replaced by the byte 
received, eliminating the need to separate "Tx 
Empty" and "Rx full" status bits. After the 8 clock 
cycles have been concluded, the received data in 
SPIDR is parallel transferred to the read buffer and 
data becomes available for the ST9O0R50 during 
the next read cycle of SPIDR. The BUSY bit 


RETURN TO 
DATA BUS 


(pee READ BUFFER 
SPI DATA REGISTER 


DATA BUS 
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(SPICR.4) is set when transmission is in progress, 
this allows the User to monitor the status of the SPI 
by polling of this bit. 


The SPI can operate only in master mode, i.e. the 
clock is always generated by the ST90R50, how- 
ever the SCK polarity and phase can be pro- 
grammed to suit all peripheral requirements (figure 
47). This, together with the 4 programmable bit 
rates (divided from the INTCLK, Table 15), provide 
the large flexibility in handling different protocols. 
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SERIAL PERIPHERAL INTERFACE (Continued) 


Figure 47. SPI Data and Clock Timing 


INTERNAL 


READ STROBE 
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Table 15. SPI Rate Selection 


Clock SCK Frequency 
SA (INTCLK = 12MHz) 
1500KHz (T = 0.67us) 
750KHz (T = 1.33us) 


93.50KHz (T = 10.66) 


46.87KHz (T = 21.33us) 


I°C-bus COMPATIBILITY 


The SPI includes additional circuitry to enable the 
use of external I@C-bus peripherals. The I@C-bus 
mode is a 2 wire bus while the SPI operates with 3 
wires, however wire-ANDing SDO and SDI gives 
the required signalling, while setting the BMS bit 
causes the enabling of the special I°C-bus fea- 
tures: Clock Slowdown by external devices and 
Arbitration Lost detection. This mode also affects 
the Interrupt sources as shown in the next section. 
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SPI Interrupts 

The SPI, when enabled, uses the INT2 external 
interrupt channel source, using the priority selected 
for INT2 within the External Interrupt Priority regis- 
ters. The INT2 mask bit should be set and INT2 
pending bit reset before enabling the SPI through 
SPEN. The BMS (SPICR.6) and SPEN bits select 
the SPI internal interrupt source as shown in Table 
6. ! 


Table 16. SPI Interrupt Sources 
Interrupt Source 


External channel INT2 


S-BUS/I’C start or stop condition 


End of one byte transmission 


SPI Registers 


The two registers controlling the SPI are located in 
I/O page 0, the Data Register, SPIDR, at R253 and 
the control register, SPICR, at R254. 


OMSON 


MICROELECTREN:CS 


824 


ST90R50 


SERIAL COMMUNICATIONS INTERFACE 


Function 


The two Serial Communications Interfaces (SCls) 
of the ST90R50 offers a means of full-duplex serial 
data transfer to a wide range of external equipment. 
Each has a fully programmable character format 
control for asynchronous and byte synchronous 
serial I/O, an integral Baud Rate Generator, giving 
a maximum baud rate of 375K Baud in Asyn- 
chronous mode (Internal Clock), and two DMA 
channels for transparent transmission and recep- 
tion of characters. Support is also present in hard- 
ware for Line Break Detection and generation, 
character search, network interfacing with 9th bit 
Address logic, and Local Loop Back and Auto echo 
modes for Self- Test. The control registers for an 


Figure 48. SCI Functional Block Diagram 


SClexistwithin one I/O page within the I/O page 
group. 


Character Formats 


When used for asynchronous character trans- 
mission and reception, the character format may 
be changed (through the Character Control Regis- 
ter CHCR) to suit external equipment require- 
ments. This is summarized in figure 49. 


The baud rate clock for asynchronous mode should 
be set to the +16 Mode and the frequency of the 
clock input (from an external source or the internal 
baud-rate generator output) set to suit this. 


This format control is also available for the byte 
synchronous mode (Clock divider set to +1), when 
the data and clock are output in synchronism, the 
data being sampled once per clock period (figure 
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SERIAL COMMUNICATION INTERFACE 
(Continued) 


50). For a second synchronous mode, CLKOUT is 
activated only for the data section of the word 
(figure 51) on serial data output, and input data is 
latched on the rising edge of the external syn- 
chronised clock input on the RXCLK pin. This mode 
may be used to access external synchronous pe- 
ripherals. 

The Address bit/D9 is optional and may be added 
to any word format, it is commonly used in network 
or machine control applications. When enabled 
(AB, CHCR.4 = "1"), an address or ninth data bit 
can be added to a transmitted word by setting the 
Set Address bit (SA, IDPR.5). This is then ap- 
pended to the next word entered into the (empty) 


Figure 49. SCI Character Format 


Figure 50. Byte Synchronous Output 
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Transmitter Buffer Register and then cleared by 
hardware. On character input an Address Bit set 
can indicate that the data preceding the bit is an 
address which may be compared in hardware with 
the value in the Address Compare Register (ACR) 
to generate an Address Match interrupt when 
equal. 


The Address bit and Address Comparison Register 
can also be combined to generate an Address 
Interrupt in 4 modes to suit different protocols, 
based upon the status of the Address Mode Enable 
bit (AMEN, IDPR.7) and the Address Mode bit (AM, 
CHCR.7) as shown in Table 17. 

The character match Address Interrupt mode may 
be used as a powerful character search mode, 
giving an interrupt on reception of a predetermined 


Figure 51. Serial Expansion Mode 
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SERIAL COMMUNICATION INTERFACE 
(Continued) 


Table 17. Address Interrupt Modes 


If 9th Data Bit = 1 


lf Character Match 
lf Character Match and 9th Data Bit = 1 


If Character Match on Word Immediately Following 
Break 


character e.g. Carriage Return or End of Block 
codes. 


The Line Break condition is fully supported for both 
transmission and detection. Line Break is sent by 
setting the SET BREAK bit (SB, IDPR.6). This 
causes the transmitter output to be held low (after 
all buffered data has been transmitted) for a mini- 
mum of one complete word length and until the SB 
bit is Reset. 


SCI Interrupts 


Figure 52. SCI Interrupt Typical Usage 


ADDRESS AFTER BREAK CONDITION 


BREAK 


MATCH 


BREAK ADDRESS DATA 
INTERRUPT INTERRUPT 


ADDRESS WORD MARKED BY D9=1 


ADDRESS BREAK 


INTERRUPT INTERRUPT 


Each SCI is able to generate interrupts from 
multiple sources. Receive interrupts include data 
pending, receive errors (overrun, framing and 
parity), address or break pending and transmit 
interrupts are software selectable for either the 
Transmit Holding Register Empty (HSN, IMR.7 = 
"{") or for the Transmit Shift Register Empty (HSN 
= "0"). Interrupt sources are indicated by the Inter- 
rupt pending bits, shown in Table 18. These bits 


Table 18. SCI Interrupt Vector 


Vector 
Interrupt Source 


Transmitter Buffer or Shift 
Register Empty/Transmit DMA 
end of Block 


Received Read/ Receive DMA 


ieee Detector Address Word 


XXX X110 


ADDRESS 


NO MATCH 


DATA DATA BREAK 
INTERRUPT INTERRUPT 


ADDRESS ADDRESS 


MATCH 


ADDRESS DATA DATA 
INTERRUPT INTERRUPT 


CHARACTER SEARCH MODE 


INTERRUPT 


NO MATCH 


DATA 


INTERRUPT 


DATA DATA DATA 


DATA DATA CHAR DATA 
INTERRUPT INTERRUPT MATCH 
INTERRUPT 


D9 ACTING AS DATA CONTROL WITH SEPARATE INTERRUPT 


INTERRUPT INTERRUPT 


DATA DATA 
INTERRUPT 


(_DATA____DaTA {__b9=1_{_DATA__{__DATA__"_DATA_) 


DATA DATA D9=1 DATA 


INTERRUPT INTERRUPT = INTERRUPT 
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SERIAL COMMUNICATION INTERFACE 
(Continued) 


should be reset by the User during the Interrupt 
Service routine. 

When DMA is active the Receive Data Pending bit 
(RXDP, ISR.2), and the Transmit status bit interrupt 
sources are replaced by the DMA End Of Block 
Interrupt sources for transmit and receive, respec- 
tively. 

Typical Usage of the Interrupts provided by the SCI 
are show in figure 52. 


Table 19. SCI Interrupt Internal Priority 


Highest Priority 


Receive DMA Request 
Transmit DMA Request 
Receive Interrupt 


Transmit Interrupt Lowest Priority 


The SCI interrupts have an internal priority struc- 
ture (Table 19) in order to resolve simultaneous 
events. 


The four major levels of interrupt are encoded in 
hardware to provide two bits of the interrupt vector 
register, allowing the position of the block of pointer 
vectors to be resolved to a block size of 8 bytes. 


SCI DMA 


Two DMA channels are associated with each SCl, 
for transmit and for receive. These follow the reg- 
ister scheme as described in the DMA Section. It 
should be noted that, after initializing the DMA 
counter and pointer registers and enabling DMA, 
data transmission is triggered by a character writ- 
ten into the Transmit Holding register. The DMA 
End Of Block Interrupts generated on completion 
of the DMA transfer take the place of the normal 
transmit and receive character interrupt vectors. 
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SCI Clock Generation 


The communication bit frequency of the SCI trans- 
mitter and receiver sections can be provided from 
the integral Baud Rate Generator (allowing a maxi- 
mum asynchronous bit rate of 350k Baud) or from 
external sources (maximum bit rate 175k Baud). 
This clock is divided by 16 for asynchronous mode 
(CD, CCR.3, ="0"), or divided by 1 for synchronous 
modes (CD = "1"). 


External Clock Sources. 


The External Clock input pin TXCLK may be pro- 
grammed in Alternate function by bits TXCLK 
(CCR.7) and OCLK (CCR.6) to be: the transmit 
clock input (respecting the +16 and +1 timing re- 
quirements), to act as the output of the Baud Rate 
Generator (allowing an external divider circuit to 
provide the receive clock for split rate transmit and 
receive e.g. 1200/75 baud), or to be CLKOUT, the 
clock output for the synchronous mode. Receive 
clock input via RXCLK Alternate function is enabled 
by the XRX bit CCR.5, this input should be set 
according to the setting of the CD bit. 


Baud Rate Generator. 


The integral Baud Rate Generator is a 16 bit divide 
by n circuit of the Internal Clock INTCLK. Thus 
INTCLK should be chosen to provide a suitable 
frequency for division by the Baud Rate Generator 
to give the required transmit and receive bit rates. 
Suitable INTCLK frequencies and the divider 
values for standard Baud rates are shown in Table 
20. 


The act of writing to either of the two registers 
comprising the 16 bit divider causes a reset of the 
SCl, allowing initialization of the SCI settings before 
the writing of the other Baud Rate Generator reg- 
ister. 


Self Test 


Testing of the communications channel may be 
performed using the facilities of the SCI. Auto Echo 
mode (SCI SOUT disconnected, SIN pin internally 
connected to SOUT pin) and Loopback mode (SCI 
transmitter and receiver sections disconnected 


ST90R50 


SERIAL COMMUNICATION INTERFACE (Continued) 
Table 20. SCI Baud Rate Generator Divider Values 
INTCLK: 7680.000 KHz 


Baud Rate | Clock Factor ey sate | Divisor Actual Baud | Actual Freq 


50.00 0.80000 50.00 0.80000 


Deviation 


0.0000% 


75.00 1.20000 75.00 1.20000} 0.0000% 


110.00 1.76000 109.99 1.75985) 0.0083% 


300.00 4.80000 300.00 4.80000; 0.0000% 


600.00 9.60000 600.00 9.60000} 0.0000% 


1200.00 19.20000 1200.00 19.20000! 0.0000% 


2400.00 38.40000 2400.00 38.40000;} 0.0000% 


4800.00 76.80000 4800.00 76.80000} 0.0000% 


9600.00 153.60000 9600.00 153.60000) 0.0000% 


19200.00 307.20000 19200.00} 307.20000; 0.0000% 


38400.00 614.40000 36923.08} 590.76923} 3.8462% 


76800.00 1228.80000 80000.00} 1280.00000| 4.1667% 


INTCLK: 11059.20 KHz 


Baud Rate |Clock Factor Base ‘ req Actual Baud | Actual Freq 
S| ee | Hex | 


Deviation 


50.00 
75.00 
110.00 
300.00 
600 00 
1200.00 
2400.00 
4800.00 
9600.00 
19200.00 
38400.00 
76800.00 


0.80000 
1.20000 
1.76000 
4.80000 
9.60000 
19.20000 
38 40000 
76.80000 
153.60000 
307.20000 
614.40000 
1228.80000 
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50.00 
75.00 
109.99 
300.00 
600.00 
1200.00 
2400.00 
4800.00 
9600.00 
19200.00 
38400.00 
76800.00 


0.80000 
1.20000 
1.75990 
4.80000 
9.60000 
19.20000 
38.40000 
76.80000 
153.60000 
307.20000 
614.40000 
1228.80000 


0.0000% 
0.0000% 
0.0058% 
0.0000% 
0.0000% 
0.0000% 
0.0000% 
0.0000% 
0.0000% 
0.0000% 
0.0000% 
0.0000% 
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from SOUT and SIN pins and directly connected 
internally) may be used individually or together. 


ANALOG TO DIGITAL CONVERTER 


The ST90R50 Analog to Digital Converter (A/D) is 
comprised of an 8 channel multiplexed input selec- 
tor and a Successive Approximation converter. The 
conversion time is a function of the INTCLK fre- 
quency; for the maximum 12MHz clock rate, con- 
version of the selected channel requires 11s. This 
time also includes the 3us of the integral Sample 
and Hold circuitry, which minimizes need for exter- 
nal components. The resolution of the converted 
channel is 8 bits +1/2 LSB between the Analog Vss 
and Vpp references which occupy two pins of the 


Figure 53. A/D Block Diagram 
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ST90R50 (AVss and AVpp respectively). This 
allows the full 256 bit resolution to apply over a 
reduced input range such as provided by various 
sensors and allows the best supply noise rejection. 
The input Analog channel is selected by using the 
Alternate Function setting as shown in the I/O ports 
section. The I/O bit structure of the port connected 
to the A/D converter (Port 4) is modified as shown 
in figure 55 to prevent the Analog voltage present 
at the I/O pin from causing high power dissipation 
across the input buffer. Un-selected analog chan- 
nels should also be maintained in the Alternate 
function mode for this reason. APower Down mode 
is available for applications which require low 
power dissipation, this is selected by setting to zero 
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ANALOG TO DIGITAL CONVERTER (Continued) 
Figure 54. A/D Input Configuration Status 
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Figure 55. A/D Trigger Sources 
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“the POW bit (CLR.2) which turns off all Analog 


functions within the A/D converter. 


Conversion 


Each of the input Analog channels (AINO-7) can be 
converted singly or continuously. In single mode 
(CONT, CLR.1, ="0") conversions are triggered by 
setting the Start/Stop bit ST (CLR.0), this is reset 
by hardware at the end of a group of conversions 
and conversion stops. The Autoscan mode (CONT 
= "1") converts each input channel in sequence, 
starting from the channel number selected in the 
Start Conversion Address (SC 1-3) bits and increas- 
ing to channel 7 (AIN7), repeating so that the data 
registers will be maintained with the latest con- 
verted result. Conversion start is triggered by inter- 
nal or external events. An external trigger (enabled 
by EXTG, CLR.4, = "1") is caused by a pulse on the 
ADTRG pin available as an Input Alternate Func- 
tion. This should have a minimum length of 80 nS 
and of a period greater than the conversion time. 
The Internal trigger is enabled by setting INTG, 
CLR.3, to "1" (this is ORed with EXTG to prevent 
hardware conflicts, but the correct procedure is to 
enable only one source at a time), in this case 


START GROUP 
OF CONVERSIONS 
CONTINUOUS OR 
SINGLE MODE 
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ANALOG DIGITAL CONVERTER (Continued) 


triggering is either by setting the ST bit by software 
or by enabling the ON-CHIP EVENT signal from the 
TIMER module. 


The resulting data from the converted Analog chan- 
nel AINx is stored in the appropriate Data Register 
DxR. Two channels AIN6 and AIN7 have a special 
feature known as the Analog Watchdog, by the use 
of two Threshold Registers for each channel. The 
Upper, (UT6R, UT7R), and lower, (LT6R, LT7R), 
registers contain User preset values. These values 
are automatically compared to the value in the Data 
Registers D6R and D7R following each new con- 
version. If the resulting data is less than the corre- 
sponding Lower Threshold Register, or higher than 
the contents of the corresponding Upper Threshold 


Register, then an interrupt may be generated. This 
hardware feature minimizes analog monitoring 
overhead and is particularly useful in motor control 
applications as shown in figure 56. 


A/D Interrupts 


The ST90R50 A/D converter provides two interrupt 
sources, End of Conversion and an Analog Watch- 
dog Request. The interrupt vector register (IVR) 
provides 1 bit automatically generated in hardware 
to follow the interrupt source, allowing the User to 
select the base address of a four byte area of the 
interrupt vector table in which to store the A/D 
Interrupt Service Routines. The Analog Watchdog 
Request requires the User to poll within the Com- 
pare Result Register (CRR) to determine which of 
the four thresholds has been exceeded, the thre- 
shold status bits should be reset by software in the 
service routine. The interrupt pending flags, ECV 
(End of Conversion, ICR.7) and AWD (Analog 


Figure 56. Analog Watchdog Used in Motor Speed Control 
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Watchdog, ICR.6) should also be reset by the User 
in the Interrupt service routine before the return. 


The ST90R50 Analog to Digital converter occupies 
I/O page 63 (Group F). 


SOFTWARE DESCRIPTION 


Addressing Modes 


The ST90R50 offers a wide variety of addressing 
modes and combinations to facilitate full and rapid 
access to the address spaces while reducing pro- 
gram length. Register addressing (using the work- 
ing register group mechanism or directly 
addressed) can be used as 8 or 16 bit values for 
data or indirect addressing into the memory spaces 


Table 21. Addressing Mode 


Addressing Mode } Notation | 
Immediate Data #N  =#NN 


Register Direct 


Register Indirect 
Register Indexed 
Memory Direct 


Memory Indirect 


Memory Indirect with Post-Increment 


Memory Indirect with Pre-Decrement 


Memory Indexed with Immediate Short 
Offset 


Memory Indexed with Immediate Long 
Offset 


Memory Indexed with Register Offset 


Memory Indirect Post-Increment to 
Indirect Register Post-Increment 


Memory Map to Memory Map both with 
Post-Increment 


Bit Address 


Legend: 

N =8 bit Value 

NN = 16 bit Value or Address 

r = Working Register 

R = Drtrectly Addressed Register 
( ) = Indirect Addressing 

( )+ = Indirect with Post-Increment 
-( ) = Indirect with Pre-Decrement 
b = Bit Number (0 to 7) 
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or the Register File. The selection between Pro- 
gram Memory and Data Memory is performed 
through the DP bit in the FLAG Register, all sub- 
sequent actions on the memory space will affect 
the selected map only, apart from the memory map 
to memory map post-increment addressing mode 
which allows the map to be specified as part of the 
instruction for both destination and source oper- 
ands. Apart from the immediate data and condition 
codes all operands are expressed as register file 
or memory addresses. 


The available addressing modes, with the ST9 
macro-assembler notation, are in Table 21. 


Combinations of Available Addressing Modes 


Table 22. Addressing Mode Permutation for 
Instructions 


Two Operand Arithmetic and Logic Instructions 


Register Direct Register Direct 


Register Direct Register Indirect 


Register Direct Memory Indirect 


Register Direct Memory Indexed 


Register Direct 


Memory Indirect with 
Post- Increment 


Register Direct Memory Indirect with 


Pre- Decrement 


Register Direct Memory Direct 


Register Indirect Register Direct 


Memory Indirect Register Direct 


Memory Indexed Register Direct 


Memory Indirect with 
Post- Increment 


Register Direct 


Memory Indirect with 
Pre- Decrement 


Register Direct 


Memory Direct Register Direct 
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SOFTWARE DESCRIPTION (Continued) 


Table 22. Addressing Mode Permutation for 
Instructions (Continued) 


Two Operand Load Instructions 


[—veainaion | Souco 


Register Direct Register Direct 


Register Direct Register Indirect 


Register Direct Register Indexed 


Memory Indirect 


Register Direct 


Register Direct Memory Indexed 


Memory Indirect with 
Post- Increment 


Register Direct 


Memory Indirect with 
Pre- Decrement 


Register Direct 


Memory Direct 


Register Direct 


Register Direct 


Register Indirect 


Register Indexed Register Direct 


Memory Indirect Register Direct 


Register Direct 


Memory Indexed 


Register Direct 


Memory Indirect with 
Post- Increment 


Memory Indirect with Register Direct 


Pre- Decrement 


Memory Direct Register Direct 


Two Operand Arithmetic and Logic Instructions 
[Besnaion [Source 


Register Direct Immediate 


Memory Direct Immediate 


Memory Indirect Immediate 


Two Operand Load Instructions 
[estan [Serer 


Register Direct Immediate 


Memory Direct Immediate 


Memory Indirect Immediate 


Immediate 


Long Indexed Memory ‘) 
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Table 22. Addressing Mode Permutation for 
Instructions (Continued) 
Two Operand Arithmetic, Logic & Load Instructions 
Destination Source 


Memory Indirect 


Memory Indirect 
Two Operand Load Instructions ©) 


Register Indirect with 
Post- Increment 


Source 


Memory Indirect with 
Post- Increment 


Register Indirect with 
Post- Increment 


Memory Indirect with 
Post- Increment 


Memory Indirect with 
Post- Increment 


Memory Indirect with 
Post- Increment 


Notes: 
1 Load Word only 
2. Load Byte only 


Table 22 describes the addressing modes available 
for the register file and the memory (both as a 
destination and as a source) for the two operand 
arithmetic, logic or load instructions. 


Instruction Set 


The ST90R50 instruction set consists of 87 instruc- 
tion types functionally divided into eight groups as 
in Table 23, they are: 


— Load (two operands) 

— Arithmetic & Logic (two operands) 

— Arithmetic Logic and Shift (one operand) 
— Stack (one operand) 

— Multiply & Divide (two operands) 

— Boolean (one or two operands) 

— Program Control (zero to three operands) 
— Miscellaneous (zero to two operands) 


The wide range of instructions facilitates the full use 
of the register file and address spaces, reducing 
execution times, while the register pointers mech- 
anism allows an unmatched code efficiency and 
ultrafast context switching. A particularly notable 
feature is the comprehensive "Any Bit, Any Regis- 
ter" (ABAR) addressing capability of the Boolean 
instructions. 


The ST90R50 can operate with a wide range of 
data lengths from single bit, 4-bit nibbles which can 
be in the form of Binary Coded Decimal (BCD) 
digits, 8-bit bytes and 16-bit words. The summary 
on Table 22 shows the instructions belonging to 
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SOFTWARE DESCRIPTION (Continued) 


Table 23. Instruction Set Summary 


Load Instructions (Two Operands) 


Operand 
eee) 


dst, src 
LDW dst, src 


ADD dst, src Add 

ADDW dst, src Add Word 

ADC dst, src Add with Carry 

ADCW dst, src Add Word with Carry 

SUB dst, src Subtract 

SUBW dst, src Subtract Word 

SBC dst, src Subtract with Carry 

SBCW dst, src Subtract Word with Carry 
AND dst, src Logical AND 
ANDW dst, src Logical Word AND 
OR dst, src Logical OR 
ORW dst, src Logical Word OR 
XOR dst, src Logical Exclusive OR 
XORW dst, src Logical Word Exclusive OR 
CP dst, src Compare 
CPW dst, src Compare Word 
TM dst, src Test Under Mask 
TMW dst, src Test Word Under Mask 
TCM dst, src Test Complement Under Mask 
TCMW dst, src Test Word Complement Under Mask 


Legend : 
0 Bit set to zero 

Bit set to one 

Bit affected 

Bit status undefined 
= Bit not affected 


| 
A 
9 
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SOFTWARE DESCRIPTION (Continued) 


Table 23. Instruction Set Summary (Continued) 


Arithmetic Logic and Shift (One Operand) 


Flags 
Operand 
00 


INC dst Increment 
INCW dst Increment Word 
DEC dst Decrement A 
DECW dst Decrement Word A 
Bi 
? 
A 
2 


>> 
22 | 


SLA dst Shift Left Arithmetic 

SLAW dst Shift Word Left Arithmetic 

SRA dst Shift Right Arithmetic 

SRAW dst Shift Word Right Arithmetic 

RRC dst Rotate Right through Carry 

RRCW dst Rotate Word Right through Carry 

RLC dst Rotate Left through Carry A 

RLCW dst Rotate Word Left through Carry ? 
ee a Boog 
ee || 
an ae er oa 


cut = PTs 
orl Phere 


Stack Instructions (One Operand) 


bob 


> > 


Flags 
Operand 
ee eee 


PUSH stc Push on System Stack 
PUSHW src Push Word on System Stack 
PEA src Push Effective Address on System Stack 


POP dst Pop from System Stack _ 
POPW dst Pop Word from System Stack 
PUSHU src Push on User Stack 
SIC Push Word on User Stack 
Src Push Effective Address on User Stack 
POPU dst Pop from User Stack 
POPUW dst Pop Word from User Stack 
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SOFTWARE DESCRIPTION (Continued) 


Table 23. Instruction Set Summary (Continued) 


Multiply and Divide Instructions (Two Operands) 


[best Rasieal IIIc 


DIV Divide 16/8 
DIVWS Divide Word Stepped 32/16 


Boolean Instructions (Two Operands) 


at we | 


Bit Exclusive OR 


at le 
Compare and Jump on False, 

ore) Otherwise Post Increment 
Compare and Jump on True, 

CPJTI Otherwise Post Increment 
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SOFTWARE DESCRIPTION (Continued) 


Table 23. Instruction Set Summary (Continued) 


Program Control Instructions (Two Operands) 


Flags 
Operand 
ela 


BTJF Bit Test and Jump if False 
BIJUT Bit Test and Jump if True 


DJNZ ee a Working Register and Jump if Not = 
ero 
DWJNZ Decrement a Register Pair and Jump if Not Zero = | 


Program Control Instructions (One Operand) 


Flags 
Operand 
s|vio[a 


ee 

Se 
S| atone 
ed 


Program Control Instructions (No Operand) 


Flags 
Operand 
s[v[e[ 


Return from Subroutine 
Return from Interrupt 


5 


aca | Ga 
6] 


CALL d 


RET 


IRET 


Stop Program Execution and Wait Next Enabled In- 
terrupt. If a DMA request is present the CPU ex- 


WEI ecutes the DMA service routine and returns to WFI 


State. 


Stop Program Execution until RESET 


Miscellaneous (Two Operands) 


Mia 0 


HALT 


Operand 


dst, src Exchange Registers 


ve) 7 Le 
” 
ie 


XCH 
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SOFTWARE DESCRIPTION (Continued) 


Table 23. Instruction Set Summary (Continued) 


eae | ae 


Set Carry Flag 


each group and the number of operands required 
for each. The source operand is "src", "dst" is the 
destination operand, and "cc" is the condition code 
selection. 


Processor Flags 


An important aspect of any single chip microcon- 
troller is the ability to test data and make the 
appropriate action based on the results. In order to 
provide this facility, register 231 in the Register File 
is used as a Flag Register. Six bits of this register 
are used as the following flags: 


C - Carry 


Miscellaneous (One Operand) 


; Serres 
ete, ___ peer mnnewmennereneg. (F120 58nt61 

; Fe soak dncshinc conclave Ol 
en Ce Co ree eo 
Ce Ce Cree Soon 


Miscellaneous (No Operand) 


Operand | Flags 
pees ee 


ee FEE EE 
Ce ee FEE 


SRP pero Set Register Pointer Long (16 Working Registers F-}-]|-]-]-]-| 


[seme 

ror [mca = 
[er | [eerenoncanrtes de f= === 
Ed 
nd 
a 


Boone 


Z - Zero 

S - Sign 

V - Overflow 

D - Decimal Adjust 
H - Half Carry 


One of the two remaining bits in the flag register is 
available to the user (bit 1, F1). Bit 0 is the Pro- 
gram/Data Memory selector bit and is operated on 
directly by the hardware within the ST9OR50. The 
P/D pin will follow the status of this bit. 
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SOFTWARE DESCRIPTION (Continued) 


Table 24. Condition Codes Summary 


Mnemonic 
Code 


Always False 
Always True 
Carry 

No Carry 
Zero 


No Zero 


za 
N 


N}/ 2/0} Ay] om 
O 
.?) 
I 
oO 


m 
ii 


Plus 


v 


Minus 


= 


ij 
<{|- 


Overflow 
NOV No Overflow 
Equal 


NE Not Equal 


= 
UL 


Unsigned Less Than 


Unsigned Greater Than 
Unsigned Less Than or Equal 


Condition Codes. Flags C, Z, S, and V control the 
operation of the "conditional" Jump instructions. 
Table 24 shows the condition codes and the flag 
settings affecting the jump. 


POWERFUL DEVELOPMENT ENVIRONMENT 
ST9 Software Tools 


The following Software Tools are available for MS- 
DOS, SUN-3 and SUN-4 operating systems: 


Flag Setting 


(S xor V) =0 


(S xor V) = 1 


(Z or (S xor V}) =0 


(Z or (S xor V)) = 1 


(C =O andZ=0)=1 


WHILE, DO, LOOP, SWITCH, BREAK, 
PROCEDURE, RESTURN). 


LST9 Incremental Linker/Loader. 
CST9 Optimised C-Compiler (ANSI STANDARD). 
ARST9 Library Archiver. 


SIMST9 Software Simulator with realtime emula- 
tion executor 


ST90R50 Hardware Emulator. Realtine emula- 
tion of the ST90R50 in all packaging options is 


AST9 high-level macro assembler with predefi- performed by a modular emulation system, inter- 
nited macro instructions (IF/ELSE, — faced to the host computer through an RS232 
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ABSOLUTE MAXIMUM RATINGS 


ee 


Note’ Stresses above those listed as "absolute maximum ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these conditions is not implied Exposure to maximum rating conditions for extended periods may affect 
device reliability. 


RECOMMENDED OPERATING CONDITIONS 


ese _| EnsralCeatnrFeneey | 
Sn 


DC ELECTRICAL CHARACTERISTICS 
(Vop = 5V + 10% Ta = — 40 °C to + 85°C, unless otherwise specified) 


VIH Input High Level 
Vit Input Low Level 
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DC ELECTRICAL CHARACTERISTICS (continued) 


Weak Pull-up Current eee Weak Pull-up, | =e 
Active Pull-up Current, 

for INTO and INT7 only Vin < 0.8V cu 

I/O Pin Input Leakage Input/Tri-State, OV < Vin < Vpp - p= 10 | 

Reset Pin Input Leakage OV < Vin < Vpp 


Alternate Function, as 

A/D Pin Input Leakage Open Drain, OV < Vin < Vpp 
Active Pull-up Input Leakage OV < Vin < 0.8V | -10 | | 
OSCIN Pin Input Leakage OV Vine Von ) -t0 | | 
Run Mode Current 

Run Mode Current Zaz, Note a oe 
Iwel WFI Mode Current 
HALT Mode Current 24MHz, Note 1 rman a 


i “Al /O Ports are configured i in Bidirectional Weak Pull-up Mode with no DC load, External Clock pin (OSCIN) is driven by square wave 
external clock. No peripheral working. External interface not active (Internal Program Execution). 


Test Conditions 


DC TEST CONDITIONS 


2.4V 
TTL INPUT X 
FORCING CONDITION 
0 45V 


0.8Vop 
CMOS INPUT 
FORCING CONDITION 


0 2Vpp 


"1" SOURCE CURRENT = —O 8mA 
PUSH-PULL OUTPUT 
TEST CONDITION 
“OQ” SINK CURRENT = 15mA 


"1" SOURCE CURRENT = 0 


WEAK PUSH—PULL OUTPUT 
TEST CONDITION 
“O" SINK CURRENT = 15mA 


VACO117 
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AC ELECTRICAL CHARACTERISTICS 


CLOCK TIMING TABLE 
(Vop = 5V + 10%, Ta = — 40°C to + 85°C, unless otherwise specified) 


ae Symbol Parameter 


TrC, TiC OSCIN Rise and Fall Time 


TwWCL, TWCH OSCIN Low and High Width 
Notes: 


1. Clock divided by 2 internally (MODER.DIV2=1) 
2. Clock not divided by 2 internally (MODER.DIV2=0) 


CLOCK TIMING 


VIH =0.8V DD 


VIL =0.2V DD 


VA00116 
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EXTERNAL BUS TIMING TABLE 
(Vop = 5V + 10%, Ta =— 40 °C to + 85 °C, Cload = 50pF, CPUCLK = 12MHz, unless otherwise specified) 


Value (Note) 
Symbol Parameter OSCIN Divided OSCIN Not Divided | 44. 
By 2 By 2 7 
TeAAS) « Were ene TpC (2P+1) -22 TWCH+PTpC -18 20 pfs 
| 2 |mnas (A) nee: Hold Time after AS TpC -17 TwCL 13 96 P| ns 


TdAS (DR)  |AS 7 to Data Available (read) [TpC (4P+2W+4) -52 |TpC (2P+W+2) -51 
| 4 |TwAS —_ [AS Low Pulse Width TpC (2P+1) —7 TwCH+PTpC -3 35) AS 
0 


[5 [Tea OS) lAderess FoattoDsT foi OP 
} 6 [Twosr DS Low Pulse Width (read) |TpC (4P+2W+3) —20 eo (2P+W+1) | 405 P| as 


| 7 {TwDSW DS Low Pulse Width (write) |TpC (2P+2W+2) -13  |TpC (P+W+1) -13 70) = ins] 


} a |Tapse (DR) ee Data Valid Delay TpC (4P+2W-3) 50 TwCHsTpC(2P+W+4) a 


(8 [ROR [PaaoosTHoATnereaao OC OL 
TdDS (A) DS T to Address Active Delay |TpC —7 TwCL -3 35 te A mise 
1 |TIDS (AS) |DS T to AS J Delay TpC -18 TwCL -14 


) TwOL-14 
TeRrw (AS) [VW Set-up Tima before AS btac (ap.1)-22 TwCH+PTpC -18 
TaDSR (RAW) [PS To RAW ana Address lTpc -9 TwCL -5 33 
w mcs 
) 


(en) 
ine) 
pf 
3 

a 


MN 
Oo 


+ 
ty 
© 


( ) 
(R 
TdDW Write Data Valid to DS 1 
(DSW) Delay (write) Tp (2P+1) -32 TwCH+PTpC —28 
ThDS (D eens Time after DS T Tpc -9 Gea ae 
16 |TdA (DR) ea to Data Valid TpC (6P+2W45) -68 al ae (3P+W+2) 
S 


17 \TdAs (D AS T to DS J Delay TpC -18 TwCL -14 24 


Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock period, 
prescale value and number of wait cycles inserted. 

The value right hand two columns show the timing minimum and maximum for an external clock at 24 MHz divided by 2, prescaler value of 
zero and zero wait status. 


as —- | — 
fs 


a] 
” 


12 
13 
15 

6 


3 
” 


Legend: TpC =OSCIN Period 
P  =Clock Prescaling Value TwCH = High Level OSCIN half period 
W_ = Wait Cycles TwCL = Low Level OSCIN half period 


EXTERNAL WAIT TIMING TABLE (Vpp = 5V + 10%, Ta = —40°C to +85°C, Cload = 50pF, 
INTCLK = 12MHz, Push-pull output configuration, unless otherwise specified) 


Value (Note) 


Symbol Parameter OSCIN Divided | OSCIN Not 
By 2 Divided By 2 

TdAS (WAIT) |AS T to WAIT J Delay 2(P+1)TpC -29 |(P+1)TpC -29 

TdAS (WAIT) |AS T to WATT T Minimum Delay |2(P+W+1)TpC —4 |(P+W+1)TpC —4 


TdAS (WAIT) |AS T to WAIT T Maximum Delay ae TPC — | (Bi Ww44)TpC -29 


Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock period, 
prescale value and number of wait cycles inserted. 

The value right hand two columns show the timing minimum and maximum for an external clock at 24 MHz divided by 2, prescale value of zero 
and zero wait status 
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EXTERNAL BUS TIMING 


CPUCLK 


DS 
(READ) 


(WRITE) 


(WRITE) 


VA00447 


EXTERNAL WAIT TIMING 


CPUCLK 


VAQ0115 
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BUS REQUEST/ACKNOWLEDGE TIMING TABLE (Vpp = 5V + 10%, Ta = —40°C to +85°C, 
Cload = 50pF, INTCLK = 12MHz, Push-pull output configuration, unless otherwise specified) 


Value (Note) 
mye! Pefameler OSCIN Divided | OSCIN Not Divided 
By 2 By 2 
0 
0 


TpC+8 TwCL+12 
1 |TdBR (BACK)  |BREQ J to BUSACK J 
TpC(6P+2W+7)+65 | TpC(3P-+W+3)+TWCL+65 


Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock period, 


prescale value and number of wait cycles inserted. 
The value right hand two columns show the timing minimum and maximum for an external clock at 24 MHz divided by 2 prescale value of zero 


and zero wait status 


BUS REQUEST/ACKNOWLEDGE TIMING 


CPUCLK 


BUSREQ 


MEMINT 


VA00114 


Note MEMINT = group of memory interface signals ° AS, DS, R/W, P00-P07, P10-P17 


64/70 
—_—_—__————— hyp S88; THoMson 
846 


ST90R50 


HANDSHAKE TIMING TABLE (Vpp = 5V + 10%, Ta =—40°C to +85°C, Cload = 50pF, 
INTCLK = 12MHz, Push-pull output configuration, unless otherwise — 


Symbol Parameter ia tee OSCIN ey ae 
p 


RDRDY, WRRDY Pulse 
TwRDY Width in One Line 
Handshake (PeWet)— 


RDSTB, or WASTE 7 
3 |TAST (RDY) |10 RDRDY or WRRDY 1 Sect 


Port Data to RDRDY T (2P+2W+1) 
af ey) Set-up Time fac —25 


=) 
n 


a) | ~ a =) 
op) ” ” n 


n 


Port Data to WRRDY J Set- 
up Time in One Line 
Handshake 


RDSTBD T to Port Data 
Delay Time in Bidirectional 
Handshake 


RDSTB T to Port High-Z 
Delay Time in Bidirectional 
Handshake 


Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock period, 
prescale value and number of wait cycles inserted. 

The value right hand two columns show the timing minimum and maximum for an external clock at 24 MHz divided by 2, prescaler value of 
zero and zero wait status 


Legend: 
P= Clock Prescaling Value (R235.4,3,2) 
W = Programmable Wait Cycles (R252.2.1 0/5,4,3) + External Wait Cycles 
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HANDSHAKE TIMING 


STROBE 


OUTPUT 
HANDSHAKE 


ONE LINE 
INPUT 
HANDSHAKE 


TwO LINES 
INPUT 
HANDSHAKE 


BIDIRECTIONAL 
HANDSHAKE 


VA00113 
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EXTERNAL INTERRUPT TIMING TABLE (Vpp = 5V + 10%, Ta = -40°C to +85°C, Cload = 50pF, 
INTCLK = 12MHz, Push-pull output configuration, unless otherwise specified) 


ST90R50 
Symbol Parameter i 


ath [lowtsetnnan Fase Whn Reese [ApOe| Toowe [= | w_ 
[2 [twit rpternnmun pase wan ism apenas [are | Toowe [= | [mw 
[3 eke _|Hpntseinnmun pase warn Fangeae ow [aOv@ | Toowe [es | fw 
[+ ktrllowtsetinnun Fase WahinFatne sie tise_[aTOvv2[ Toowe [= | [ow 


Note: The value left hand two columns show the formula used to calculate the timing minimum or maximum from the oscillator clock period, 
prescale value and number of wait cycles inserted. 

The value right hand two columns show the timing minimum and maximum for an external clock at 24 MHz divided by 2, prescale value of zero 
and zero wait status 


EXTERNAL INTERRUPT TIMING 


RISING EDGE DETECTION FALLING EDGE DETECTION 


VA00112 
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WATCHDOG TIMING TABLE (Vpp = 5V + 10%, Ta = —40°C to +85°C, Cload = 50pF, INTCLK =12MHz, 
Output Alternate Function set as Push-pull) 


Value 
ian | Min. | 


3 TwWDIL WDIN Low Pulse Width 
TwWDIH WDIN High Pulse Width 


WATCHDOG TIMING 


VA00110 
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SPI TIMING TABLE (Vpp = 5V + 10%, Ta = —40°C to +85°C, Cload = 50pF, INTCLK = 12MHz, Output 
Alternate Function set as Push-pull) 


lee teed 
a ae 


SCK High Pulse Width 300 


Note: 1. TpC is the Clock period. 


SPI TIMING 


VA00109 
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PACKAGE MECHANICAL DATA 
Figure 57. 84-Lead Plastic Leaded Chip Carrier 


ORDERING INFORMATION 


Sales Type Temperature Range 
ST90R50C1 24MHz 0°C to +70°C 


Package 
PLCOC84 
PLCC84 
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MICROELECTROMICS TDA1180P 


TV HORIZONTAL PROCESSOR 


= NOISE GATED HORIZONTAL SYNC SEPAR- 
ATOR 

= NOISE GATED VERTICAL SYNC SEPARATOR 

= HORIZONTAL OSCILLATOR WITH FRE- 
QUENCY RANGE LIMITER 

= PHASE COMPARATOR BETWEEN SYNC 
PULSES AND OSCILLATOR PULSES (PLL) 

= PHASE COMPARATOR BETWEEN FLYBACK 
PULSES AND OSCILLATOR PULSES (PLL) 

= LOOP GAIN AND TIME CONSTANT SWITCH- 
ING ( VCR) 

= COMPOSITE BLANKING AND KEY PULSE 
GENERATOR 

= PROTECTION CIRCUITS 

= OUTPUT STAGES WITH HIGH CURRENT CA- 
PABILITY 


DESCRIPTION 


The TDA1180P is a horizontal processor circuit for 
b.w. and colour monitors. It is a monolithic inte- 
grated circuit encapsulated in 16-lead dual in-line 
plastic package. 


PIN CONNECTIONS 


SUPPLY VOLTAGE | | 1 

NEGATIVE OUTPUT {| | 2 

POSITIVE OUTPUT | | 3 

PROTECTION CIRCUIT INPUT [ | 4 
PHASE SHIFTER FILTER | | 5 

FLYBACK INPUT | | 6 

KEY AND BLANKING PULSE OUTPUT | | 7 
SYNC. SEPARATOR INPUT | | 8 


June 1991 


(Plastic Package) 


ORDER CODE : TDA1180P 


GROUND 

ie OSCILLATOR CONTROL CURRENT 
OSCILLATOR 
CONTROL CURRENT OUTPUT 


__] TIME CONSTANT SWITCH 
COINCIDENCE DETECTOR 
10 |_| VERTICAL SYNC. OUTPUT 


VERTICAL SYNC. SEPARATOR INPUT 


91DSTDA1180P-01 
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853 


vS8 


ol/? 


(VOLLITTIONDIN gL 
NOSIWOHL-S)5S 


So 


c0-d08ltLVGLSGIS 


I J I\ +Vs 


Phase 
Vertical Sync Vertical Syne COMPS Ie 88), Comparator Ehasooiet Protection 
and Blanking Pulse Shaper and 
Separator Output Stage (Oscillator Switch 
Pulse Generator Flyback Pulse Shaper 


+ Vs Noise 


Gate 
Syne 
Separator 


Phase Under 
Vertical Sync 
| 8 | Blank Comparator Oscillator Voltage 
ain (Oscillator Sync ) Protection 


Time Constant Voltage 
and Control Limiter 
Current Switch 


Output 
Stage 


Coincidence 
Detector 


ste ote StS tf off tf Of 


+ V5 


WVdSVId H901d 
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ABSOLUTE MAXIMUM RATINGS 


2 
2 
Se 
ra | TealaowerassbstonatTanoe 7 dtd 
[Ton.71 | Serge anonctenenpeire 


THERMAL DATA 


Thermal Resistance Junction-Ambient Max a ee °C/W 


ELECTRICAL CHARACTERISTICS 
(refer to the test circuit, Vs = 12V, Ta = 25°C, unless otherwise specified) 


te | Suppyawen —SSSSC=~iSSS~*dYSC‘“‘“gY @ + | 
Vs Supply voltage at which the output pulses 4 V 

ee 
HORIZONTAL SYNC. SEPARATOR 

[ vi_| Peckiopeskinpusina’ ——Ss«dSSSSCSC*d CST CT ST OT 
ve | tutsmcnngvotege ——=SSS= = OA CYS || 
ie rputewictingcuren [Veta || | 
pe [tesagecuret MTT tak 
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ELECTRICAL CHARACTERISTICS (continued) 


VERTICAL SYNC. SEPARATOR 


— 


Delay between Leading Edge of Input and 
Output Signals 
Delay between Trailing Edge of Input and 
Output Signals 


Vertical Sync Pulse Duration 


PROTECTION CIRCUIT 


V4 Input Voltage for Switching off the Output Output Pulses OFF 
Pulses Output Pulses ON 
Input Resistance 
Input Current 


FLYBACK PULSE 


Ve Input Threshold Voltage of Blanking 
Generator 

Ve Input Threshold Voltage of Phase 
Comparator 


| ls | Input Switching Current Ve2= 1.7V ro 
OUTPUT PULSE 
lz = 150 mApp me 


Peak-to-Peak Output Voltage 
Rg 


Output Resistance At Leading Edge of 
output pulse 
At Training Edge of 
Output Pulse 


| OutputPuse Duration iC 
COMPOSITE BLANKING AND KEY PULSE 

Key Pulse Output Peak Voltage 

Blanking Pulse Output Voltage 

Output Resistance 


ae Key Pulse Duration 


7B 
7 
Key Pulse and Middle of Sync. Input Pulse 
tk 
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ELECTRICAL CHARACTERISTICS (continued) 


INTERNAL GATING PULSE 


Gating Pulse Duration 
t 


Phase Relation between Middle of Sync. 
Pulse and Trailing and Leading Edge of 
Gating Pulse 


COINCIDENCE DETECTOR 


pe peer ase. [eT 
Without Coincidence 4 V 
VCR SWITCH 
foupucwennSSC~dSCSCSCSCSCS 
fOuputcurens | 


TIME CONSTANT SWITCH 


Ri2 Output Resistance 


OSCILLATOR 


Low Level Threshold Voltage i 
High Level Threshold Voltage Pe ee al 


- I 


4 


Discharge Current 
Current Source Supply Voltage 


Current Source Supply Current 


es 


Adjustment Range 


Afo Frequency Control Sensitivity _.. 2 


Vi4 
Vi4 
I14 
14 
Vi5 
ls 


fo 
Ato 


—h 
ee 


> 
a 


Afo Frequency Change when Vs Drops to 4V 
OSCILLATOR-FLYBACK PULSE PHASE COMPARATOR 
V5 Control Voltage Range 


Peak Control Current 


Input Current (blocked Phase Detector) 


Permissible Delay between Output Pulse 
Leading Edge and Flyback Pulse Leading 
Edge 


|e 


c 
as) 


Gy S&s:THoMson 
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ELECTRICAL CHARACTERISTICS (continued) 


SYNC PULSE-OSCILLATOR PHASE COMPARATOR 


Vig | Control Voltage Range 
ha | Control Peak Current 


Vi3 
143 
At 

f 


Yt | Catching and Holding Range 


OVERALL PHASE RELATIONSHIP 


Phase Relation between Middle of Flyback 
Pulse and Middle of Sync. Pulse 
Adjustment Sensitivity 

Adjustment Sensitivity 


TEST CIRCUIT 


Sandcastle 
Output 


Vert Sync Flyback 

Output | L ae Input (100V) 
O O O 

tVo 


A7kKQ — 
2 2M2 


C1 470nF 


lay TDA1180P 


Video Signal 
Input 


| O Output 
s Pulse 


Frequency 


£1DSTDA1180P-03 
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Figure1: Vertical Sync. Output Pulse 


90DSTDA1180P-04 


Figure 2: Relation Ship of Main Waveform Phases 


Flyback 
Input Pulse 


— 


Video Input 
Signal 


SS 


Phase Comparator 
Driving Pulse 


Separated 
Sync Pulse 


Gate Pulse 


Sandcastle 
Output Pulse 


p 


Output Pulse 
Pin3 


90DSTDA1180P-05 
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Figure 3: Free Running Frequency versus 
Supply Voltage 


fo (kHz) 


0 2 4 6 8 10 12 14 16 
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APPLICATION INFORMATION 


Pin 1 - Positive supply 
The operating supply voltage of the device ranges 
from 10V to 13.2V 


Pin 2 and 3 - Output 

The outputs of TDA1180P are suitable for driving 
transistor output stages, they deliver positive pulse 
at Pin 3 and negative pulse at Pin 2. 

The negative pulse is used for direct driving of the 
output stage, while positive pulse is useful when a 
driver stage is required. 

The rise and fall times of the output pulses are 
about 150 ns so that interference due to radiation 
are avoided. 
Furthermore the output stages are internally pro- 
tected against short circuit. 


Pin 4 - Protection circuit input 

By connecting Pin 4 of the IC to earth the output 
pulses at Pin 2 and 3 are shut off ; this function has 
been introduced to produced to protect the final 
stages from overloads. 

The same pulses are also shut off when the supply 
voltage falls below 4V. 


Pin 5 - Phase shifter filter 

To compensate for the delay introduced by the line 
final stages, the flyback pulses to Pin 6 and the 
oscillator waveform are compared in the oscillator- 
flyback pulse phase comparator. 


8/12 


Figure 4: Loop Gain 


Af, (kHz) 


9O0DSTDA1180P-07 


The result of the comparison is a control current 
which, after it has been filtered by the external 
Capacitor connected to Pin 5, is sent to a phase 
shifter which adequately regulates the phase of the 
output pulses. 

The maximum phase shift allowed is: td = tp - tf 
where tris the flyback pulse duration. 

Pin 5 has high input and output resistance (current 
generator). 


Pin 6 - Flyback input 

The flyback pulse drives the high impedance input 
through a resistor in order to limit the input current 
to suitable maximum values. 

The flyback input pulses are processed by a double 
threshold circuit; this generates the blanking pulses 
by sensing low level flyback voltage and the pulses 
to drive the phase comparator by sensing high level 
flyback voltage, therefore phase jitter caused by 
ringing normally associated with the flyback pulse, 
is avoided. 


Pin 7 - Key and blanking pulse output 

The key pulse for taking out the burst from the 
chrominance signal is generated from the oscillator 
ramp and has therefore a fixed phase position with 
respect to the sync. 

The key pulse is then added internally to the blank- 
ing pulse obtained by correctly forming the flyback 
pulse present at Pin 6. 

The sum of the two signals (sandcastle pulse) is 
available on low impedance at output Pin 7. 
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Pin 8 and 9 - Sync separators inputs 

The video signal is applied by means of two distinct 
biasing networks to pins 8 and 9 of the IC and 
therefore to the respective vertical and horizontal 
sync separators. 

The latter take the sync pulses out of the video 
signal and make them available to the rest of the 
circuit for further processing. 


Pin 10 - Vertical sync output 

The vertical sync pulse, obtained by internal inte- 
gration of the synchronizing signal, is available at 
this pin. 

The output impedance is typically 10kQ and the 
lowest amplitude without load is 11V. 


Pin 11 - Coincidence detector 

From the oscillator waveform a gate pulse 7 us 
wide is taken whose phase position is centered on 
the horizontal synchronism. 

The gate pulse not only controls a logic block which 
permits the sync to reach the oscillator-sync phase 
comparator only for as long as its duration, but also 
allows the latching and de-latching conditions of 
the oscillator to be established.This function is 
obtained by a coincidence detector which com- 
pares the phase of the gate pulses with that of the 
sync. 

When the two signals are not accurately aligned in 
time it means that the oscillator is not synchronized. 
In this case the detector acts on the logic block to 
eliminate its filtering effect and on the time constant 
switching block to establish a high impedance on 
Pin 12 (small time constant of low-pass filter). 
This latter block also acts on the oscillator-sync 
phase detector to increase its sensitivity and with it 
the loop gain of the synchronizing system. 

In this conditions the phase lock has low noise 
immunity (wide equivalent noise bandwidth) and 
rapid pull-in time which allows fairly short syn- 
chronization times. 

Once locking has taken place the coincidence de- 
tector enables the logic block, causes a low imped- 
ance on Pin 12 and reduces the sensitivity of the 
phase comparator. 

In these conditions the phase lock has high noise 
immunity (narrow equivalent noise bandwidth) due 
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to the complete elimination of interference which 
occurs during the scanning period and the greater 
inertia with which the oscillator can change its 
frequency. 

To optimize the behaviour of the IC if a video 
recorder is used, the state of the detector can be 
forced by connecting Pin 11 to earth or to + Vs. The 
characteristics of the phase lock thus correspond 
to the lack of synchronization. 


Pin 12 - Time constant switch, (see Pin 11) 


Pin 13 - Control current output 

The oscillator is synchronized by comparing the 
phase of its waveform with that of the sync pulses 
in the oscillator-sync phase comparator and send- 
ing its output current 113 (proportional to the phase 
difference between the two signals) to Pin 15 of the 
oscillator after it has been filtered properly with an 
external low-pass circuit. 

The time constant of the filter can be switched 
between two values according to the impedance 
presented by Pin 12. 

The voltage limiter at the output of the phase 
comparator limits the voltage excursion on Pin 13 
and therefore the frequency range in which the 
oscillator remains held-in. 

The output resistance of Pin 13 is: 

e low when V13 > 4.3 or V13 < 1.6V 

e high when 1.6V < V13 <4.3V 

To prevent the vertical sync from reaching the 
oscillator-sync phase comparator along with the 
horizontal sync,a signal which inhibits the phase 
detector during the vertical interval is taken from 
the vertical output stage; inhibition remain even if 
the video signal is not present. 

The free running frequenc of the oscillator is deter- 
mined by the values of the capacitor and of the 
resistor connected to Pins 14 and 15 respectively. 
To generate the line frequency output pulses, two 
theresholds are fixed along the fall ramp of the 
triangular waveform of the oscillator. 


Pin14 - Oscillator (see Pin 13) 


Pin 15 - Oscillator control current input (see 
Pin 13) 
Pin 16 - Ground 
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Figure 5: Application Circuit for Large Screen Black & White and Colour TV 
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Figure 6: P.C. Board and Component Layout for the Circuit in Figure 6 (1:1 scale) 
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Figure 7: Application Circuit for Small Screen b.w. TV 
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Figure 8: Application Circuit for Darlington Output Stage 
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PACKAGE MECHANICAL DATA 
16 PINS - PLASTIC DIP 


(1) Nominal dimension 


(2) True geometrical position 
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COMPLETE TV SOUND CHANNEL 


The TDA 1190Z is a monolithic integrated circuit in 
a 12-lead quad in-line plastic package. It performs 
all the functions needed for the TV sound channel : 
a IF LIMITER-AMPLIFIER 

a ACTIVE LOW-PASS FILTER 

» FM DETECTOR 

=» DC VOLUME CONTROL 

» AF PREAMPLIFIER 

a AF OUTPUT STAGE 


DESCRIPTION 
The TDA 1190Z can give an output power of 4.2 W haha = 
(d = 10 %) into a 16 Q load at Vs = 24 V, or 1.5 W (Plastic Package) 


(d = 10 %) into an 8 Q load at Vs = 12 V. This per- 
formance, together with the FM-IF section charac- 
teristics of high sensitivity, high AM rejection and low 
distortion, enables the device to be used in almost 
every type of television receivers. 


The device has no irradiation problems, hence no 
external screening is needed. 


ORDER CODE : TDA1190Z 


PUN CONNECTIONS (top view) 


IF INPUT DE-EMPHASIS 
IF DECOUPLING RIPPLE REJECTION 


IF DECOUPLING SUPPLY VOLTAGE 


GROUND GROUND 


FM DETECTOR AF OUTPUT 


FM DETECTOR COMPENSATION 


DC VOLUME CONTROL AF FEEDBACK 


91DSTDA11902Z-01 


April 1991 1/9 


865 


TDA11902 


BLOCK DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage (pin 10) 28 
Input Signal Voltage (pin 1) 1 
| ln | Output Peak current (non-repetitive) 


Parameter 


Output Peak Current (repetitive) 


Power Dissipation : at Ttab = 90 °C 
at Tamb = 80 °C (free air) 


Storage and Junction Temperature 


THERMAL DATA 


Rth j-tab Thermal Resistance Junction-tab Max 12 °C/W 
Rth j-amb Thermal Resistance Junction-ambient Max 70* °C/W 


* Obtained with tabs soldered to printed circuit with minimized copper area 


ELECTRICAL CHARACTERISTICS 
(refer to the test circuit ; Vs = 24 V, Tamb = 25 °C, unless otherwise specified) 


Vs 
Vo 


d=10% fm = 400 Hz 
fo = 4.5 MHz Af = + 25 kHz 
V5=24V Ri = 162 
Vs5=12V Ri =8Q 


2/9 “ 
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ELECTRICAL CHARACTERISTICS (continued) 


[Symbol[_—Parameter_—_—=«t_——=~SCSTestConaitions | Min. | Typ. [Max | Unit 


Output Power d=2% fm = 400 Hz 
fo = 4.5 MHz Af = + 25 kHz 
Vs5=24V Ri = 16 Q 3.5 
Vs5=12V RL=8Q 1.4 


hee ei Voltage fo = 4.5 MHz fm = ie Hz 
— 3 dB) at Pin 1 Py 
Ao £75 kHz 40 100 | wv 


Distortion Po = 50 mW fm = 400 Hz 
fo = 4.5 MHz Af = + 7.5 kHz 
Vs = 24V RL =16Q 
Vs=12V RL=8Q 
hens Response of Audio Am- | Ri = 16 Q Cio = 120 pF 
plifier (— 3 dB) C12 = 470 pF Py = 22 kQ 


Ry = 82 Q 
Ry = 47 Q 


V,21mV 
is = ane Hz 


70 to 12000 
70 to 7000 


External Feedback Resistance 25 kQ 
(between pins 7 and 9) 
Input Resistance (pin 1) 1 mV | | 30 | fs kQ | 
Input Capacitance (pin 1) ae 


SVR Supply Voltage Rejection Ri = 16 Q 
Tnpale = 120 Hz 
Py = 22 kQ 46 
a 


DC Volume Control Attenuation = 12 kQ 


TEST CIRCUIT 


L=10uH 
Qo =60 
fo =4.5 MHz 


Vs } 12 | 24] V 
RL} 8 | 16) 2 
R¢ | 82147) 
C10} 220) 120| pF 
C12 11000470) pF 


67yF/16V 


=7 T.P 
*RC=75ys O(FM DISCRIMINATOR) 
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Relative Audio Output Voltage and Out- 


Figure 1: 
Noise versus Input Signal. 
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Amplitude Modulation Rejection versus 


Figure 3: 
Input Signal. 
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Recovered Audio Voltage versus Un- 


Figure 5: 
loaded Q Factor of the Detector Coil. 
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Output Voltage Attenuation versus DC 


Figure 2: 
Volume Control Resistance. 
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A AMR versus Tuning Frequency 
Change. 


Figure 4: 
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Figure 6: Distortion versus Output Power. 
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Figure 7: Distortion versus Frequency Deviation. 
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Figure 9: Audio Amplifier Frequency Response. 
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Figure 11 : Supply Voltage Ripple Rejection ver- 
sus Volume Control Attenuation. 
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Distortion versus Tuning Frequency 
Change. 
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: Supply Voltage Ripple Rejection ver- 
sus Ripple Frequency. 
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Figure 12 : Output Power versus Supply Voltage. 
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Figure 13 : Maximum Power Dissipation versus 
Supply Voltage (sine wave operation). 
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Figure 15 : Quiescent Output Voltage (pin 9) ver- 
sus Supply Voltage. 
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APPLICATION INFORMATION 


The electrical characteristics of the TDA 1190Z re- 
main almost constant over the frequency range of 
4.5 to 6 MHz, therefore it can be used in all television 
standard (FM mod.). The TDA 1190Z has a high 
input impedance, so it can work with a ceramic filter 
or with a tuned circuit that provide the necessary 
input selectivity. 


The value of the resistors connected to pin 7, deter- 
mine the AC gain of the audio frequency amplifier. 
This enables the desired gain to be selected in re- 
lation to the frequency deviation at which the output 


Figure 14 : Power Dissipation and Efficiency ver- 
sus Output Power. 
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stage of the AF amplifier must enter into clipping. 
The capacitor connected between pins 9 and 8 de- 
termines the upper cut-off frequency of the audio 
band. If larger bandwidth is required C19, C12 must 
be reduced keeping C12/Cio as in fig. 16. 


The capacitor connected between pin 12 and 
ground, toghether with the internal resistor of 10 KQ, 
forms the de-emphasis network. The Boucherot cell 
eliminates the high frequency oscillations caused by 
inductive load and the wires connecting the loud- 
speaker. 
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Figure 16 : Typical Application Circuit. 
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MOUNTING INSTRUCTION 


The Rth j-amb of the TDA1190Z can be reduced by a thickness of 35 u (1.4 mils). 

soldering the tabs to a suitable copper area of the = During soldering the tab temperature must not ex- 
printed circuit board (fig. 18) or to an external = ¢eag 260 °C and the soldering tirne mumst not be 
heatsink (fig. 19). longer than 12 seconds. 

The diagram of figure 20 shows the maximum dis- The external heatsink or printed circuit copper area 


sipable power Pitot and the Rth j-amb as a function of = must be connected to electrical ground. 
the side "I" of two equal square copper areas having 


Figure 18 : Example of P.C. Board Copper Area Figure 19 : External Heatsink Mounting Example. 
Which is Used as Heatsink. 


COPPER AREA 35y THICKNESS 


HE ATSINK 
Rth = 30°C/W 


S-0288/1 


P C BOARD 
88DSTDA1190Z-21 88DSTDA1190Z-22 
Figure 20 : Maximum Dissipable Power and Junc- Figure 21 : Maximum Allowable Power Dissipa- 
tion to Ambient Thermal Resistance tion versus Ambient Temperature. 
versus Side "I" . 
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PACKAGE MECHANICAL DATA 
12 PINS - PLASTIC FINDIP 


485-5.56 


10.4 -10.81 


16.80-17.60 
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IF AMPLIFIER WITH DEMODULATOR AND AFC 


ms SUPPLY VOLTAGE : 12 V TYP 

» SUPPLY CURRENT : 50 mA TYP 

a I.F. INPUT VOLTAGE SENSITIVITY AT 
F = 38.9 MHz : 85 uVrms TYP 

=» VIDEO OUTPUT VOLTAGE (white at 10 % of top 
synchro) : 2.7 Vop TYP 

a |.F. VOLTAGE GAIN CONTROL RANGE : 64 dB 
TYP 

a SIGNAL TONOISE RATIO AT Vi=10 mV :58dB 
TYP 

» A.F.C. OUTPUT VOLTAGE SWING FOR 
Af = 100 kHz : 10 V TYP 


DESCRIPTION 


The TDA2540 and 2541 are IF amplifier and A.M. 
demodulator circuits for colour and black and white 
television receivers using PNP or NPN tuners. They 
are intended for reception of negative or positive (Plastic Package) 
modulation CCIR standard. 


They incorporate the following functions : 

a Gain controlled amplifier 

= Synchronous demodulator 

ma White spot inverter 

a Video preamplifier with noise protection 

a Switchable AFC 

=» AGC with noise gating 

a Tuner AGC output (NPN tuner for 2540)-(PNP 
tuner for 2541) 

» VCR switch for video output inhibition (VCR play 
back) 


ORDER CODE : TDA2540-TDA2541 


PIN CONNECTIONS 


IF INPUT | | 1 16 | | IF INPUT 
DECOUPLING CAPACITOR | | 2 DECOUPLING CAPACITOR 
TUNER AGC TAKE-OVER ADJUST | | 3 AGC CAPACITOR 
TUNER AGC OUTPUT | | 4 
AFC OUTPUT | | 5 


AFC SWITCH | | 6 


AFC DEMODULATOR L.C NETWORK 


REFERENCE LC. NETWORK L_| 8 9] | REFERENCELC NETWORK 
91DSTDA2540/41-01 
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BLOCK DIAGRAM 
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APPLICATION CIRCUIT 


+12V +28 V 


220 kQ- 100 ka 
Tuner AGC output nor) T + Tuning voltage 
*TDA2540 oie & oe eee = 
10 nF iL phic 
10 ks2" ( Po = L1 
) , ale: ' 
input afl TDA2540 - TDA2541 : 
| Mn ee ad 
itn heigl 2 eh Re TpFs 3 
1,5 kQ 
a7ar] 22npt YO) +12V 
0,47 UF * 330nF 10 nF.+,.68 uF 
(1) TOA2541 : ae > Ly ae ee eee 
L2(Q =80) =0,17 uH 
Video output 
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ABSOLUTE MAXIMUM RATINGS 


Parameter 
Supply Voltage “ 
Power Dissipation mW 


Storage Temperature — 55 to + 125 °C 
Operating Ambient Temperature 0 to + 70 


THERMAL DATA 


Rth(j-a) Junction - ambient Thermal Resistance 


ELECTRICAL OPERATING CHARACTERISTICS 
Tamb = 25 °C; V (11 — 13) = 12 V; f = 38.9 MHz (unless otherwise specified) 


Symbol 
V (11-13) | Supply Voltage Range 


a eel Supply Current 

V (1-16) IF Input Voltage Sensitivity 
Max ley: one 
(pins 1-16 


V (12-13) Video Samwh Voltage 


Differential Input Impedance (in parallel with 2 pF) 


en BE 
Zero Signal Output Level ae 


V (12- = Top Synchro Output Level 


dB 
dB 
tote 
10 %o 
Ea ee 


| AGy | IF Voltage Gain Control Range 

| SIN | Signal to Noise Ratio (V; = 10 mV) (see note 1) 

es 
Differential Gain 


3.07 
V (12-13) Carrier Signal at Video Output (Vi = 10 mV) 
V (12-13) 2nd Harmonic of Carrier at Video Output 20 
(Vi = 10 mV) 
46 50 


eee taliee 2 at 1.1 MHz (blue) 
(see figures 2 and 3) 


Intermodulation at 1.1 MHz (yellow) 
(see figures 2 and 3 


Intermodulation at 3.3 MHz (blue) 
(see figures 2 and 3) 


ff 
(o>) 
on 
a 


VCR Switches Off Output at : (VCR = low Level) 


ae White Spot Inverter Threshold Level (see figure 1) 


Note : 1 S/N = Vo (black to white) (dB) 
Vx (RMS at B = 5 MHz) 


White Spot Insertion Level (see figure 1) 


nae ieee 
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ELECTRICAL OPERATING CHARACTERISTICS (continued) 


Parameter 


Noise Inverter Threshold Level (see figure 1) 


Noise Insertion Level (see figure 1) 
Tuner AGC output Current Range 
V (14-13) Tuner AGC Output Voltage 


Tuner AGC Output paar Current 
1 


TDA2541 V 14-13 = 1 
AFC Output Voltage Swing (Af = 100 kHz) 
Change of Frequency at AFC Output (voltage swing of 10 V) 
AFC Switches OFF (AFC = low level) at : 
AFC Switches LOW (AFC = High level) at : 
AFC Zero = Signal Output Voltage (minimum gain 


Vy (RMS at B = 5 MHz) 


V4-13=12V 
TDA2540 V 14-13 =5 V 
V 4-13=12V 


) 


Figure 1 : Video Output Waveform Showing White Spot and Noise Inverter Threshold Levels. 
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—13,2 dB 


—30 dB 


Spectrum for yellow 


SC- Sound carrier level 


CC: Chrominance carrier level 


PC: Picture carrier level 


Figure 3 : Test Set-up for Intermodulation. 
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Figure 2 : Input Conditions for Intermodulation Measurements. 
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Figure 4 : AFC Voltage Versus Frequency V(5-13). Figure 5 : AFC Voltage Versus Frequency V(5-13). 
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Figure 6 : Signal/Noise Ratio Versus Input Voltage V(1-16). 
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Figure 7 : AGC Tuner Current Curve. 
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TDA2540-TDA2541 


Figure 7 : AGC Tuner Current Curve (continued). 
TDA2540-TDA2541 
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PACKAGE MECHANICAL DATA 
16 PINS — PLASTIC DIP 


(1) Nominal dimension 
(2) True geometrical position 
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SYNCHRO AND HORIZONTAL DEFLECTION 
CONTROL FOR COLOR TV SET 


LINE OSCILLATOR (two levels switching) DESCRIPTION 

a PHASE COMPARISON BETWEEN SYNCHRO- The TDA2593 is a circuit intended for the horizontal 
PULSE AND OSCILLATOR VOLTAGE @1,EN- deflection of color TV sets, supplied with transistors 
ABLED BY AN INTERNAL PULSE, (betterpara- 4-scop’s. 

sitic immunity) 

PHASE COMPARISON BETWEEN THE FLY- 
BACK PULSES AND THE OSCILLATOR VOL- 
TAGE © 2 

COINCIDENCE DETECTOR PROVIDING A 
LARGE HOLD-IN-RANGE 

FILTER CHARACTERISTICS AND GATE 
SWITCHING FOR VIDEO RECORDER APPLI- 
CATION 

NOISE GATED SYNCHRO SEPARATOR 
FRAME PULSE SEPARATOR 

=» BLANKING AND SAND CASTLE OUTPUT 
PULSES 

HORIZONTAL POWER STAGE PHASE LAG- 
GING CIRCUIT 


=» SWITCHING OF CONTROL OUTPUT PULSE (Plastic Package) 
WIDTH 

» SEPARATED SUPPLY VOLTAGE OUTPUT ORDER CODE : TDA2593 
STAGE ALLOWING DIRECT DRIVE OF SCR'S 
CIRCUIT 


SECURITY CIRCUIT MAKES THE OUTPUT 
PULSE SUPPRESSED WHEN LOW SUPPLY 
VOLTAGE 


PIN CONNECTIONS 


SUPPLY VOLTAGE GROUND 
OUTPUT STAGE SUPPLY VOLTAGE ADJUSTMENT OF THE CHARGE CURRENT 
OUTPUT PULSE 
SELECTION OF OUTPUT PULSE DURATION 


DECOUPLING 

REFERENCE PULSE (flyback) FOR 
THE 2nd PHASE COMPARATOR 
SAND CASTLE PULSE NOISE SEPARATOR INPUT 


V.C.R SWITCHING 


VERTICAL SYNCHRO OUTPUT SYNCHRO SEPARATOR INPUT 
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MAIN CHARACTERISTICS 


Symbol Parameter Typ. 


V(1-16) Supply Voltage 12 
I(1) Supply Current 30 mA 
Input Signals 
Synchro Separator Input Voltage 3 to 4 


V(10-16) | Noise Separators Input Voltage 3 to 4 
(pp) 


TAB-01 


Control Voltage of the Output Pulse Switching Circuit 
t = 7 us (thyristor) 


9.4 to V(1—16) 


t= 14 us + tg (transistor) 0 to 3.5 
t = 0 (V(3-16) = 0) 5 4 to 5.6 
11 
V(7=16)(pp)| Sandoastle Pulse SSCSC~“~‘“~*~*~*~*Y i 
V(3-16) (pp)| Horizontal Driver Stage Control Pulse 10.5 


Parameter 


Symbol 
V(i-16 Supply Voltage to Pin 1 
V(2-16 Supply Voltage to Pin 2 
V(4-16 Voltage to Pin 4 
V(9-16) Voltage to Pin 9 
V(10-16) | Voltage to Pin 10 
V(11-16) | Voltage to Pin 11 


lom =— 13m] Current at Pins 2 and 3 (with thyristor) 


~~ |e 


te 


3 


lom =I3m | Current at Pins 2 and 3 (with transistor) 


3 


Current to Pin 4 
Current to Pin 6 
Current to Pin 7 
Current to Pin 11 
Power Dissipation 800 


a 
sk 
—_— 
— 
: 


3 
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S 
| 
— 
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Tamb Operating Ambient Temperature — 20 to +70 


T stg 


Storage Temperature — 25 to + 125 


NO 


7 
a7 +++ sGs-THOMSON 


MIG RUELEC TR RIGS 


toe] 


ELECTRICAL OPERATING CHARACTERISTICS 
Tamb = 25 °C, Vi-V16 = 12 V (unless otherwise specified). 


Input Signals 
Synchro Separator (pin 9) 
V(9-16) Input Threshold Voltage 
1(9) Input Threshold Current 
I(9) On-state Input Current 


Video Input Signal (positive synchro pulses) (note 1) 


V(10-16) | Noise Separator (pin 10) 
Input Threshold Voltage 


Input Threshold Current 


) 
Off-state Input Current (V(9-16) =— 5 V) 
{ 


a —k — — 
— 


V(6) Input Limitation Level 
6) 


Input Current 


Output Pulse Width Control Switch (pin 4) 
Input Voltage t = 7 us (thyristor) 


V(4-16 t= 14 us + tg (transistor) 


t = 0 (V3-16 = 0) (note 2) 


Input Current t = 7 ps (thyristor) 
t=14 us +t, (transistor) 
t =0 (V3-16 =0) 


V 6 Output Signals 
Frame Synchro Pulses (positive) (pin 8) 
Output Voltage (peak value 


Output Impedance 


Delay Between Leading Edge of Input Signal and 
Leading Edge of Output Signal 


lott Delay Between Trailing Edge of Input Signal and 


Trailing Edge of Output Signal 


( 
(4) 
(4) 
(4) 
(11) Input Current (pin 11 low level) 
(11) (pin 11 to + Vcc) 
(8-1 
(8) 
ton 


Notes: 1 Allowed range 1 to 7 V 
2. Or pin 4 not connected 


7 Lt 
Video Recorder Switch (pin 11) 
V(11-16) | Input Voltage (pin 11 low level) 
(pin 11 to + Vcc) 
| - 


Disconnect Input Current 100 
I( 


100 


0.01 
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ELECTRICAL OPERATING CHARACTERISTICS (cont'd) 
amb = 20 °C, Vi—-Vig = 12 V (unless otherwise specified) 


V(7—16) Sandcastle Pulse (positive) (pin7) 
Output Voltage (peak valve) 


(7) Output Impedance 
I( Output Current During Trailing Edge 
t 


+ 


Typ. Max. 


oO 
~ 
=) 


oO 
i : 


24! 
Nt 


3 
> 


7 Sandcastle Pulse Width (V7 = 7 V) 4.3 us 
Phase Between Middle Input Synchro Pulse 2.15 3.15 Us 


and Leading Edge of Sandcastle Pulse (V7 =7 V) 


V(7-16) Fly-back Blanking Pulse (pin 7) 
Output Voltage (peak value) 4 
R(7) Output Impedance 


1(7) Output Current During Trailing Edge 
V(3-16) Control Pulse for Horizontal Driver (positive) (pin 3) 
Output Voltage (peak value) 
R(3) Output Impedance (leading edge) 
R(3) (trailing edge) 
Control Pulse Width V4 = 9.4 to V(1-16) 5.5 
V4 =0 to 4 V (note 3) 


ie) — 
N 


10.5 


Oo 
on 


14 +t, 


V(1-16) 


Contro! pulse is disabled for 


Overall Phase Relation Ship 
Phrase Between Middle Synchro Pulse and Middle 


N 


Fly-back Pulse 
tr = 12 us (note 4) 


Comal s- 
QW Ww 


Al/At LA/us 


Sensitivity to Current Adjust 


Oscillator (pins 14 and 15) 
Threshold Voltage (low level) 
(high level) 


1(14) Current Generator 


Free Running Frequency (Cosc = 4700 pF 
Re cc = 12 kQ) 


Tolerance on Frequency (note 5) 


3 
> 


N 


elle wo K mh 
oO oO ou 
Ned 
a) 
¢p) 


£5 % 


f 
Af 
Af/i5 

Af 


Frequence Control! Sensitivity 


a 
o 
+ ai 
(oe) 
=a |{- se 
= oO 
al 
N 
N 
c 
> 


i : «| : all Be] alex BL oe [ef i 


Spread of Frequency 


—. 
aay 


Af/f Influence of Supply Voltage on Frequency (note 5) 
AV/V nom. 
Af Frequency change when decreasing the supply 
down to 5 V 
V(1-16) = 5V (note 5) 
T Frequency Temperature Coefficient (note 5) re Hz/°C 
V(13-16) | Phase Comparator o 1 (pin 13) 
Control Voltage Range 3.8 to 8.2 
(13) Control Current (peak value) +1.9to+t 
1(13) Off-state Current (V (13-16) = 4 to 8 V) 2.3 ~— 1 
Notes: 3 With t= 12 us 


4 The adjustement of overall phase relation (and output pulse leading edge position) 1s automatically performed by 
phase comparator © 2 If additional adjustement is needed, a current have to be imposed at pin 5 
5. Tolerance of peripheral components not included 
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ELECTRICAL OPERATING CHARACTERISTICS (cont'd) 
Tamb = 20 °C, Vi—V1,¢ = 12 V (unless otherwise specified). 


Symbol 
R(13) Output Impedance (V(13-16) = 4 to 8 V (note 6)) 
R(13) (V(13-16) < 3.8 Vcr > 8.2 V (note 7)) 


—_ 
a 

a 

7 


Catching and Holding Range 
Catching and Holding Range Tolerance (note 5) 


V(5-16) Phase Comparator 6 2 and Phase-shift (pin 5) 
Control Voltage Range 54 to 7.6 V 


| 5) | Control Current (peak value) | | et Lm 
(5) __ | Off-state Qutput Current (V (5-16) =54t07.6v) | | | 8 | 


R(5) Output Impedance (V (5-16) = 5.4 to 7.6 V (note 6)) High 
R(5) (V (5-16) < 5.4 V or > 7.6 V) 8 kQ 
tg Max. delay Between Output Pulse Leading Edge 
and Fly-back Pulse Trailing Edge (tr = 12 us) 15 us 
Coincidence Detector (pin 11) 
V(11-16) Output Voltage 
(11) Output Current (without coincidence) 
(11) (with coincidence) 
Time Constant Switch (pin 12) 
V(12-16) Output Voltage 


(12) 
R(12) Output Impedance (V (11-16) = 2.5 to 7 V) 
R(12) (V (11-16) < 1.5 or > 9 V) 
Pulse Generator (internal) 
t Pulse Width 


Notes: 6 Current generator 
7 Emitter-follower 
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Video input 


Frame synchre output Blanking anc sandcastie Flyback culse 


pulse CUTPLt pulse 
11V 10 V 
| | 4V 7 5C V 
0 0 
| |47 kS2 


Phase 
compavator 
2 


Burst and 
EB anking 
generator stage 


Output 
frame 
pulsa 


Noise 
separator 


Synchro 
separator 


0 47 pF or] 
r 
6.8 nF a Ou | 
33 Ks | St A d 
fs = 3] V 
22MQ2 0.1 uF CR 
oe oe ze 


\ 


advancing 


Time Phase 
constart comparator 
switch 1 


Pulse width 


TUS A i 


Y O—b¢Eev 


duration 
selector 


Output 
pulse 


Output pulse 


genevaror 


A 


Te ligne driver 


Ji 


Synchrogate 
pulss generator 


Voltage 
limiter 
Gate 


O+12V 


4 oot 
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PACKAGE MECHANICAL DATA 
16 PINS — PLASTIC DIP 


(1) Nominal dimension 
(2) True geometrical position 


16 pins 
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MICROELECTROMICS TDA3190 


COMPLETE TV SOUND CHANNEL 


The TDA3190 is a monolithic integrated circuit in a 
16-lead dual in-line plastic package. It performs all 
the functions needed for the TV sound channel : 

» IF LIMITER AMPLIFIER 

» ACTIVE LOW-PASS FILTER 

» FM DETECTOR 

=» DC VOLUME CONTROL 

» AF PREAMPLIFIER 

a AF OUTPUT STAGE 


DESCRIPTION 


The TDA3190 can give an output power of 4.2 W 
(d = 10 %) into a 16 Q load at Vs = 24 V, or 1.5 W 
(d = 10 %) into an 8 Q load at Vs = 12 V. This per- 
formance, together with the FM-IF section charac- 
teristics of high sensitivity, high AM rejection and low 
distortion, enables the device to be used in almost 
every type of television receivers. 

The device has no irradiation problems, hence no 
external screening is needed. 

The TDA3190 is a pin to pin replacement of 
TDA11902Z. 


(Plastic Package) 


ORDER CODE : TDA3190 


PIN CONNECTIONS 


16] | DE-EMPHASIS 


IF DECOUPLING |_| 
IF DECOUPLING |_| 


FM DETECTOR | | 
FM DETECTOR |_| 
DC VOLUME CONTROL |_| 


15 | | RIPPLE REJECTION 
14] | SUPPLY VOLTAGE 
13 | | GROUND 

121 | GROUND 

11} | AF OUTPUT 

10 | | COMPENSATION 


9] | AF FEEDBACK 
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TDA3190 


BLOCK DIAGRAM 


REGULATED 
POWER 
SUPPLY 


#PINS 4-5-12-13 ARE 


CONNECTED TO GROUND 
R2 GND a 
C6 S -3483 


88DSTDA3190-02 
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2 FILTER DETECTOR CONTROL 
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¥ es 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage (pin 10) 28 
Input Signal Voltage (pin 1) 1 
Fl | Output Peak Current (non-repetitive) 2 
| | Output Peak Current (repetitive) 1.5 
Prot Power Dissipation : at Tpins = 90 °C 4.3 W 
ee | at Tamb = 70 °C (free air) 1 


Storage and Junction Temperature — 40 to 150 


THERMAL DATA 


Rth j-pins Thermal Resistance Junction-pins Max 14 °C/W 
Rth j-amb Thermal Resistance Junction-ambient Max 80* °C/W 


* Obtained with the GND pins soldered to printed circuit with minimized copper area. 
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ELECTRICAL CHARACTERISTICS 
(refer to the test circuit, Vs = 24V, Tamb = 25°C unless otherwise i Siu 


= 1 - 


Quiescent aes ua Vinge i) — ore (pint 1) = 24 —EE 


Vee 2V 


Hanabicaatioa Drain Current = 22 KQ 
: =24V 22 45 mA 
Vs=12V 19 40 mA 


Output Power d=10% fm = 400 Hz 
fo=4.5 MHZ Af =+25 KHz 

Vs =24V Ri = 16Q 

V5=12V Ri =8Q 

d=2% fm = 400 Hz 
fo=4.5 MHz Af=+25 KHz 

Vs =24V R. = = 160 

Vs5=12V Ri =8Q 

Input Limiting Voltage (— 3dB) atPin 1 : =45MHz Af=+7.5 KHz 
= 400 Hz 

Bt 0 40 100 | uV 
= eae a 


fo=4.5MHZ2 Af=+7.5 KHz 
Vs = 24 V Ri = 16 Q 

fior C3 da) Response of audio ampli- 

ier ( 


os 
or ho 
== 


Vs=12V RL=8Q 


Recovered Audio Voltage (pin16) 


AMR Ampliture Modulation Rejection 


Signal to Noise Ratio Ms 
Rene BB KH 50 | 65 
External Feedback Resistance 25 KQ 
(betweenpins9and11) 
Input Resistance (pin1) Vi=1mvV 30 KQ 
fo = 4.5 MHz 


eee ne 


Supply Voltage a = frpple = 120 Hz 
7 AG 


-Ar_| De Volume Control Atenuaton | Pi= 12 KO ae 
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TDA3190 


TEST CIRCUIT 


L= Ont ww Spr <70pF  120pF —-—O Vz 
CB 


to=4.5 MHz_ ci —— 
ic ~]. 00uF/35V 
120pF 

100nF OuF/16V 
INPUT C1 vy Basia 
| of 2 

12124] V 
= 8 | 16 . IR a 
R¢ | 82 | 47 Volume . 
Py | 


R2 Jara A22K0. LTBF/IGV 
lin 
C2 C3 
47 47 . 75 
ne Cs F 4: — C13 220nF 
= 7" “Tague fiev 
# Rc=75 Hs 
**PINS 4-5-12-13 ARE 5-3482/1 
NNECT T 
CONNECTED TO GROUND TP (FM DISCRIMINATOR) 
88DSTDA3190-03 
Figure 1 : Relative Audio Output Voltage and Figure 2 : Output Voltage Attenuation vs. DC 


Output Noise vs. Input ee Volume Control Resistance. 


10? 10? 10° Py (kA) 
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Figure 3 : Amplitude Modulation Rejection vs. 
Input Signal. 


G - 3293 


10 0? 103 10° —V, (nV) 
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Figure 5 : Recovered Audio Voltage vs. Unloaded 
Q Factor of the Detector Coil. 
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Figure 4: A AMR vs. Tuning Frequency Change. 
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Figure 6 : Distortion vs. Output Power. 
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Figure 8 : Distortion vs. Tunning Frequency 
Change. 
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Figure 9 : Audio Amplifier Frequency Response. 
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Figure 11:Supply Voltage Ripple Rejection vs; 
Volume Control Attenuation. 
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Figure 13 : Maximum Power Dissipation vs. Sup- 
ply Voltage (sine wave operation). 


Ay =225kHZ | 
Qo760 i 


0 5 0 8 2 2 30 Vslv) 
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Figure 10: Supply Voltage Ripple Rejection vs. 
Ripple Frequency. 
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Figure 12 : Output Power vs. Supply Voltage. 
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Figure 14 : Power Dissipation and Efficiency vs. 
Output Power. 
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Figure 15 : Quiescent Output Voltage (pin 11) vs. 
Supply Voltage. 
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APPLICATION INFORMATION 


The electrical characteristics of the TDA3190 re- 
main almost constant over the frequency range 4.5 
to 6 MHz, therefore it can be used in all television 
standards (FM mod.). The TDA3190 has a high 
input impedance, so it can work with a ceramic filter 
or with a tuned circuit that provide the necessary 
input selectivity. 

The value of the resistors connected to pin 9, deter- 
mine the AC gain of the audio frequency amplifier. 
This enables the desired gain to be selected in re- 
lation to the frequency deviation at which the output 
stage of the AF amplifier, must enter into clipping. 


Figure 16 : Typical Application Circuit. 


8 2pF 


C6 


TDA3190 


Capacitor C8, connected between pins 10 and 11, 
determines the upper cutoff frequency of the audio 
bandwidth. To increase the bandwidth the values of 
C8 and C7 must be reduced, keeping the ratio 
C7/C8 as shown in the table of fig. 16. 


The capacitor connected between pin 16 and 
ground, together with the internal resistor of 10 KQ 
forms the de-emphasis network. The Boucherot cell 
eliminates the high frequency oscillations caused by 
the inductive load and the wires connecting the loud- 
speaker. 


470pF 120pF Ov 
C7 Cn. 100 nF $ 


fat —>C14 
ie “1 0nF/2sv 


250uF/16V 


TDA 3190 


16 


TSNF 


**PINS 4-5-12-13 ARE #Ceramic filter 
CONNECTED TO GROUND 


rs| |2 740 


47NF/I6V 
Volume 


kN Aer e: — C13 
ten 


47HF/ GV 
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Figure 17: P.C. Board and Component Layout of the Circuit Shown in Fig. 16 (1 : 1 scale). 


MOUNTING INSTRUCTION 


The Rth j-amb of the TDA3190 can be reduced by 
soldering the GND pins to a suitable copper area of 
the printed circuit board (fig. 18) or to an external 
heatsink (fig. 19). 

The diagram of figure 20 shows the maximum dis- 
sipable power Ptot and the Rth j-amb as a function 
of the side "I" of two equal square copper areas hav- 


CS-0097/1 
88DSTDA3190-20 


ing a thickness of 35 p (1.4 mils). 


During soldering the pins temperature must not ex- 
ceed 260 °C and the soldering time must not be 
longer than 12 seconds. 


The external heatsink or printed circuit copper area 
must be connected to electrical ground. 
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Figure 19 : External Heatsink Mounting Example. 


Figure 18 : Example of P.C. Board Copper 


Area which is used as Heatsink. 
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: Maximum Allowable Power Dissipation 


Figure 21 


: Maximum Dissipable Power and Junc- 


Figure 20 


vs. Ambient Temperature. 


tion to Ambient Thermal Resistance vs. 
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TDA3562A 


PAL/NTSC ONE-CHIP DECODER 


» CHROMINANCE SIGNAL PROCESSOR 

a LUMINANCE SIGNAL PROCESSING WITH 
CLAMPING 

ma HORIZONTAL AND VERTICAL BLANKING 

a LINEAR TRANSMISSION OF INSERTED RGB 
SIGNALS 

a LINEAR CONTRAST AND BRIGHTNESS CON- 
TROL ACTING ON INSERTED AND 
MATRIXED SIGNALS 

a» AUTOMATIC CUT-OFF CONTROL 

a NISC HUE CONTROL 


DESCRIPTION 


The TDA3562A is a monolithic IC designed as de- 
code PAL and/or NTSC colour television standards 
and it combines all functions required for the identi- 
fication and demodulation of PAL and NTSC sig- 
nals. 


PIN CONNECTIONS 


SUPERSCANDLE INPUT 
LUMINANCE INPUT 
FAST BLANKING INPUT ! 


CUT-OFF MEMORY (RED) 


BRIGHTNESS CONTROL | | 


RED EXTERNAL INPUT | 
RED OUTPUT | | 
GREEN EXTERNAL INPUT 


March 1991 


(Plastic Package) 


ORDER CODE : TDA3562A/1 


CHROMA OUTPUT 
GROUND 

XTAL 

PHASE DETECTOR OUTPUT 
PHASE DETECTOR OUTPUT 
R-Y DEMODULATOR INPUT 


__| B-Y DEMODULATOR INPUT 


CUT-OFF MEMORY (GREEN) 
CUT-OFF MEMORY (BLUE) 
LEAKAGE CURRENT MEMORY 
CATHODE CURRENT INPUT 
BLUE OUTPUT 

BLUE EXTERNAL INPUT 


__| GREEN OUTPUT 
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TDA3562A 


BLOCK DIAGRAM 


DATA CONTRAST BRIGHTHESS 
SWITCH CONT CONT 


6 "1 
© O 


v DCTECTOR 
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2 EG COLOR yl 
10€NT 
DETECTOR 
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ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value Unit 


Vs Supply Voltage 13.2 


| Unit 
aoa V 
Power Dissipation at Tamb = 65 °C 1.7 
Storage Temperature —~ 25 to 150 


Py 


Junction Temperature — 25 to 150 
Ambient Temperature Range 0 to 70 


THERMAL DATA 


Rthy-amb | Thermal Resistance Junction-ambient Max 40 ecw | 
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ELECTRICAL CHARACTERISTICS Control inputs at nominal value : 


Pin 6 Nom. contrast = max. contrast — 5 dB 


Test conditions unless otherwise specified : : 
P Pin 5 Nom. saturation = max. saturation —6 dB 


Supply voltage : Pini at 12 V 


Tamp = 25°C Pin 11 Nom. brightness = 2 V 
; Pin9 at0.4V 
Input signals ; ; (1) Composite video signal (100 % white) 
Luminance input signal V8 = 0.48 Vp/p (1) (2) Colour bar signal with 75 % colour saturation and chro- 
Chrominance input signal V4=0.39 Vpp (2) minance to burst ratio = 2.2: 1. 
Data input signals Vi2, 14, 16 = 1.4 Vpp (3) (3) Including neg.going sync. pulse. 


[Symbot| Parameter _—_—_—_—_—~| Test Condons | Win. | Typ. | Max | Unit 
SUPPLY INPUT (pin 1) 

-_[SuppiyVotago Range ——SSSSC*dSSCSSCS*~C~rCOHYC*dS 
p[sunpiyourent ev f |] HO | ma 
LUMINANCE INPUT (pin 8) 

[__[Composieimousera —SSSS*dYSCSC*~“‘~‘“‘~dSC‘dRSCSC‘(‘COBC Wp 
[Ynpatcorent St 
CHROMINANCE INPUT (pin 4) 
OO 
a 
[Yinwutapaciancs——SSSC*dS 


SUPER SANDCASTLE INPUT (pin 7) 


Gating & Clamping Level dl TS 
H-pulse Separating Level Ne ed 4 
V-pulse Separating Level ar 2 
Forbidded Range L oe 
V7=1to85V 


er 
a 
—- 
Load 
Input Current 
& 


Eee 
and Gating Pulse 

DATA BLANKING INPUT (pin 9) 

| input Votagetorno Datainserton 
-Tinput Vote or Data nserion 
fT [inmatResstnce 


V7=O0toiV 


aed 
Lo 
75 | 
La 
2 
CS 1 to 2 
fees 
at 
Lo 


"BLACK CURRENT" STABILIZATION INPUT (pin 718) 


D. C. Bias Voltage 


Internal Limiting Threshold 


|__| Switching Threshold for “Black Current"ON | 
Difference between Input Voltage for "BlackC- 
urrent" and Leakage Current 

aa Input Resistance during Scan ee 8 


Input Current during "Black Current" Measure- 
ment 


Input Current during Scan 


i 3/8 
Si 
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ELECTRICAL CHARACTERISTICS (continued) 


‘Symbot[ Parameter‘ TestConaltions | win. | Typ. | Wax | Unit | 
RGB - OUTPUTS (Pins 13, 15, 17) 
LUMINANCE CHANNEL 


Relative Spread of RGB - Output Signals 


Contrast Control Range 


: - 
& 
on 
< 
D 
xe) 


| : 
= 
> 


Tracking Over 10 dB Contrast Control 
Contrast Control Input Current 


NO 
< 


i! 
ae ee 
a 
Barking Love of RGB-OuptSgrabs =| 
Diference Beween Blankngteves, | SY) 
: area 
— 
= 
xa 
el 
aes 


(see fig. 1) 

Differential Drift of Blanking Levels AT = 40°C 
(see fig. 3) 

9.3) 


3 
< 


Brightness ContolinpatCurent 
and Brightness Control Variation 
Tracking Over Brightness Control ae 
‘Diferental DritofBiackLoves ————«[aT= 40°C 
Drift of Black Level Versus 10 % Variation of a a 
Supply Voltage and Contrast Control 
"CUT OFF CURRENT" REGULATION 


RGB Output Level of the "3L Windows" after 
Switch-on 


RGB Outputs Level of the "3L Windows" after (see note 4) 
Cut off Current Stabilization 


[5 
1 
RGB Output Range 


Charge/Discharge Current during Measuring 
Time (3L windows) at Pins 10, 19, 20 and 21 


on 
<5[2, |-{5/a) alalale 


1.3 VIV 


I) 
os) 
=| 


aa 
[av 


Leakage Currents Flowing into Pins 10, 20 and 
21 during Scan 
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ELECTRICAL CHARACTERISTICS (continued) 


‘Symbot[____——~Parameter_—=~=~—~—=*(est Conetions| Min. | Typ. | Max. | Unit 


RGB DATA INSERTION 


[Data RGB Output Signal Sse OSV | 4 ‘| Ve 
Differential Amplitude Error between RGB Output Sig- 10 % 
|_| raerebaar Bett sona eS) 
_esweasees 
put Signals and Black Levels of Data Output Signals 
[Rise Time of Data OutputSignal | SSCS; 8 
[—Yoiterentatdeay—SSC*dSSSCSCSC~sSC“‘(]WO~*P AO rw 
[attention of RGB Ouiput Signal SSW OStSV | | 4 || 
| Frequency Responseforf=otosMHz | | SS; TY 8 | OB 
CHROMINANCE CHANNEL 
[Pin4 [Chrominance inputSignal «| «SO «100 | mV 
r 


Pin 4 Input Capacitance 
ACC Control Range 


Pln 28 | Burst Change Over 30 dB ACC Range 


Saturation Control Range (see fig. 2) 


Pin 5 Sat. Control Input Current 
Pin 28 | Chrominance Output Voltage V5=42V 


Burst Input Signal at Pins 22 and 23 


Input Resist. Bet. Pins 22, 23 and Ground 
Pin 28 | Phase Shift Bet. Burst and Chrom. Signal 
Pin2 | Voltage at Nom. Input Signal 


Pin2 | Voltage without Input Signal | 
Pin 2 Identificaton-on Voltage 


Pin2 | Colour-off Voltage 


© 
x 


iS) 
iN 
| 
aS 
rN 
mad 
oO 


idl 
spose 
res fv 
ae a 
ie 
=e 
ae 


N 
: : 


Pin 2 Colour-on Voltage 
Pin 3 Voltage at Nom. Input Signal 
COLOUR DEMODULATORS AND G-Y MATRIX 
Ratio (B-Y) / (R-Y) 


ev 
REFERENCE OSCILLATOR 

Oscillator Frequency ae eecedl 
Temp. Coefficient of Oscillator Frequency 


Pin 26 | Input Capacitance 
Pull-in Range (see note 5) 


Phase Shift for +400 Hz Deviation 
Phase Shift between (R — Y) and (R — Y) Ref.Signal 
Phase Shift between (R — Y) and (B — Y) Ref.Signa! 


1.60 1.78 1.96 


It 
Oo 


Ss 
= 
ll 
Oo 


ee) 
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ELECTRICAL CHARACTERISTICS (continued) 


[Symbol | ——Pavameter ~~~ Test Gondtons | Win. Typ. [ Max. [ Unit 


NTSC OPERATION 


Pins 24, 25| PAL-on Operating Range 
Pins 24, 25] Threshold for NTSC-on 


Avarage Output Current 
Po Hue Control 
Pins 24, 25] Hue Control Voltage 


(4) The levels depend on the application circuit and on the spread and drift of picture tube guns. 
(5) All frequency variations are referred to 4.4 MHz carrier frequency. 


Figure 1: Contrast Control Voltage Range. Figure 2: Saturation Control Voltage Range. 
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% 


0 1 2 3 Ve_97'V) (e) 1 2 3 V5-27(V) 
88DSTDA3562A-03 88DSTDA3562A-04 


Figure 3: Difference Between Signal Black Level Figure 4: Hue Control Voltage Range. 
and Measuring level (8L windows after 
cut off current stabilization) at the 
RGB Outputs (AV) vs. Control Voltage 
(Vi1 - V12). 


° ; : 3 Min-27'¥) 75 8 V24-25-27'V) 
88DSTDA3562A-05 88DSTDA3562A-06 
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+12V 


black current 
information 
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3-level 
sandcastle red green. blue 
pulse 
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TDA 3562A 


SDINOUMITTIOUOIN 
NOSWOHL-S5S 


2) 
470 ates 470 sabe 470 pele 10 100 eats !00 sets! 00 
HF pes ye gee nF nF nF 


luminance delay 
1k. 330nF 


composite 
video 


(Vp-p) 


Z0-Vc9SEVOLSG88 


206 
8/2 


o12V 


10kN 
brightness 


average 
beam 
current 


+12V 


10kn 
contrast 


68k 
aes e12V 


75 — 
fu Meaturation 
15k 
es 


2.2 MF 


#12V ! 
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onormal 
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Figure 6 : Application Diagram Showing the TDA3562A for a PAL/NTSC Decoder. 
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PACKAGE MECHANICAL DATA : 28 PINS - PLASTIC DIP 


14 1 max "| 


37 34 max 
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TV SOUND CHANNEL WITH DC CONTROLS 


a» INTERNAL VCR INPUT/OUTPUT SWITCHING High output, high sensitivity, excellent AM rejection 
aw 4W OUTPUT POWER INTO 162 and low distortion make the device suitable for use 
a NO SCREENING REQUIRED in TVs of almost every type. Further, no screening 
a» HIGH SENSITIVITY is necessary because the device is free of radiation 
a» EXCELLENT AM REJECTION problems. 

a LOW DISTORTION 

a DC TONE/VOLUME CONTROLS 

a» THERMAL PROTECTION 

DESCRIPTION 

The TDA4190 is a complete TV sound channel with 

DC tone and volume controls plus an internally : 

switched VCR input/output. Mounted in a Powerdip DIP-20 

16 + 2 + 2 package, the device delivers an output (plastic package) 


power of 4 W into 16Q (d = 10%, Vs = 24V) or 1.5W 
into 8Q (d = 10%, Vs = 12V). Included in the 
TDA4190 are : IF amplifier limiter, active low-pass 
filter, AF preamplifier and power amplifier, turn-off 
muting, VCR switch, mute circuit and thermal pro- ORDER CODE : TDA4190A 
tection. 


CONNECTION DIAGRAM 


TURN OFF MUTING |] 1 AF PA INPUT 
SOUND IF INPUT AF PA FEEDBACK 


IF DECOUPLING SUPPLY VOLTAGE 


IF DECOUPLING 


AND VCR SW AFPA QUTPUT 


GND GND 
GND GND 


DETECTOR (FM) DCvC OUTPUT 


VOLUME CONTROL 
POT 


DETECTOR (FM) 


DEEMPHASIS 
AND AUX AF OUT 


TONE CONTROL 


VER ANEOUS CAPACITOR 


November 1988 1/11 
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BLOCK DIAGRAM 


TURN ON 
AND TURN OFF VOLUME 
SWITCH CONTROL 


LOW PASS 


FTER roe 


CONTROL 


WATCH 
FOLLOMER 


SWITCH 


S$ - 6151/1 


ABSOLUTE MAXIMUM RATINGS 


Tv | votageatont 
Cv. [input Votage ping) 
[7 outpot Peak Curent (epantve) SSS 
Pe | Output Peak Current non epeitivay 
ie 


Value 
28 


Current (pin 4) 


Power Dissipation : at Tpins = 90 °C 
at ee = 70 °C 


Storage and Junction Temperature 


THERMAL DATA 


Rthy-pins | Thermal Resistance Junction-pins Max 
Rthy-amb | Thermal Resistance Junction-ambient Max 


(*) Obtained with GND pins soldered to printed circuit with minimized copper area 


S 
Vi 
V, 
l4 
T, 
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ELECTRICAL CHARACTERISTICS (refer to the test circuit, Vs = 24V, Vsw = 2V or no V4, 
Af = + 25KHz, Ri = 160, V, = imV, Pi = 12KQ, fo = 4.5MHzZ, fm = 400HZ, Tamb = 25°C, unless 
otherwise specified) 


DC CHARACTERISTICS 


[ Unit | 
seamen | aL 
(pin 18) 
Vy 
Va 


A er ec 


IF AMPLIFIER AND DETECTOR 


Vi (threshold) | Input Limiting Voltage at Vo =4 Vims 50 100 nV 
Pin 2 (- 3 dB) 
V9 Recovered Audio Voltage Af =+ 7,5 KHz Po =12 KQ 140 200 280 mV 
(pin 9) 
AMR Amplitude Modulation m=0.3;V,;=1MV;V> =4 Vims 
Rejection (*) 


; 

SS nput Resistance UU 2) At=0 Py = 12 KQ 
Input Capacitance (pin 2) - 

| Ry Deemphasis Resistance C, =68 to 888 nF 


DC VOLUME CONTROL 


Volume Attenuation Po =0 KO 
(resistance control) Po = 4.3 KQ 
Po =12 KQ 


Ve Control Voltage 


AKy Volume Attenuation Thermal | Tpins 25 to 85 °C 
ATpins Drift (resistance control) Po =4.3 KQ 
DC TONE CONTROL 


Kt Tone Cut Vsw=8 VorV4 =2V 
Vio =200 mV 


Py =12 KQ to 100 Q 
f = 10 KHz 
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ELECTRICAL CHARACTERISTICS (continued) 
AUDIO FREQUENCY AMPLIFIER 


Parameter 


Output Power (d = 10 %) V, =24V R. =162 
Ve =12V 


Symbol 


Frequency Response of 
Audio Amplifier (— 3 dB) 


Vow =8 V or V4 =2V 
Vio = 200 mV 


Supply Voltage Rejection Po =12 KQ Af =0  frippie = 120 Hz 


Input Switching Voltage for 
Recording for Playback ye od 
Recording for Playback ee sl 


SVR 


V.C.R. 


Input Voltage (playback V4 =2Vor Vew =8 V 
Vo = 4 Vims Po = 0 


) 
Output Voltage (recording) Po =12 KQ Af =+ 7.5 KHz 140 
Input Resistance (playback) | V4 =2V_ or Vew =8 V 


Output Resistance Af =+ 7.5 KHz, no V4 or Vsw =2 V 
(recording) 
Total harmonic Distortion of | Af =+ 7.5 KHz Vi. =1mvV 
Pin 10 Output Signal 
Total Harmonic distortion of | V4 =2 V sis Gov 
20 dB Over Load Vio Vio = 1 Vims Vo =4 Vims 
Supply Voltage Rejection at | Af =0 frippie = 120 Hz Pe = 12 KQ 
Output Pin 10 

S+N Signal and Noise Ratio at Af =+ 25 KHz V,21mvV 
N Output Pin 10 


OVERALL CIRCUIT 


S+N Signal to Noise Ratio 3 


Va 
Vsw 
Vio 
Vio 
R10 
Rio 
SVR 


Distortion 


=4Vims @ no Vi35Vz <0 
Vo =4 Vrms 


> 


* Test bandwidth = 20 KHz 
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TEST CIRCUIT 


68 
I2OpF | nF = 


VCR 22KnL| 
switch |\Vew 29% q  INGI48 aaa 
O (_] ele ae 


Ty ieagl 


AUX VCR 
VCR in/out 
our Tone Volume 5-6150/3 


TEST CONDITIONS (unless otherwise specified) 


Vs = 24V; Vsw = 2VornoV4; RL = 0; 

Vin = ImV; Qo = 60; fo = 4.5MHz; 

P; = 12KW; fm = 400Hz; Af = +25KHz. 

Figure 1 : Relative Audio Output Voltage and Figure 2 : Output Voltage Alternance vs. DC 
Output Noise vs. Input Signal. Volume Control Resistance (a) or Vs. 


DC Volume Control Voltage (b). 


G-5057 G.S05812 


Yo SH | =n 1 Daa eee aes eee 
(4B) patted aa Hii (dB) (dB NORE TL TLL ST at Shel 0dB 
2 ICH TICT s ie NBG 
PAT TT - 
LUI TT i TT at Ni 
a ee Pot tL lhe oe 
eg LIM oT Ti oge-avt TTT ot TTT 3, Rasaim : 
Non Sm Gn tire OI ese BE! 
40 
«CAH erepeEN TE 
50 
40 Coo oth Be | NE I 
PIN, ETT TT a RACES 
eo LLU N, Tt LU eg x ma 
PTE ON NH | Bal LUT “e +H MY 
ef ETT RE 0 x . 
80 
eS Se amen em a EN 
90 
igi HCCI EERE a 
-18 90 
0 2 4 6 8 10 12 14 P2(KNQ) 
” 10? 10° tor, (av) 0 O4 O08 12 16 2 24 28 Ve lV) 
5/14 
‘Ti SGS-THOMSON ee pe aoe ck 
»/ MICROELECTRONICS 


913 


TDA4190 


Figure 3 : DC Tone Control Cut of the High Audio Figure 4 : Amplitude Modulation Rejection vs. 
Frequencies for some Values of Input Signal. 
Resistance Adjusted by P1. 
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Figure 6 : Recovered Audio Voltage vs. Unloa- 


Figure 5: A AMR vs. Tuning Frequency Change 
ded Q-factor of the Detector Coil. 
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Figure 7 : Distortion vs. Unloaded Q-factor of the 
Detector Coil. 
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Figure 11 : Audio Amplifier Frequency Response. 
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Figure 8 : Distortion vs. Frequency Variation. 
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Figure 10 : Distortion vs. Output Power. 
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Figure 13 : Power Dissipation vs. Supply Voltage 
(sine Wave operation). 
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Figure 15 : Quiescent Drain and Quiescent Out- 
put Voltage vs. Supply Voltage. 
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Figure 14 : Power Dissipation and Efficiency vs. 
Output Power. 
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APPLICATION INFORMATION (refer to the block diagram) 


IF AMPLIFIER-LIMITER 


It is made by six differential stages of 15dB gain 
each so that an open loop gain of 90 dB is obtained. 


While a unity DC gain is provided, the AC closed 
loop gain is internally fixed at 70dB that allows a typi- 
cal input sensitivity of 50uV. 


The differential output signal is single ended by a 
20dB gain amplifier that through a buffer stage, 
feeds the detector system. 


Internal diodes protect the inputs against overloads. 
_~ Pin 2 is the IF non-inverting input 


. Pin 3is decoupled by a capacitor to open the 
AC loop 


8/11 


. Pin 4 grounded by a capacitor, allows a typi- 
cal sensitivity of 50uV. (see VCR facility too). 


LOW-PASS FILTER, FM DETECTOR AND AM- 
PLIFIER 


The IF signal is detected by converting the fre- 
quency modulation into amplitude modulation and 
then detecting it. 


Since the available modulated signal is a square 
wave, a 40dB/decade low-pass filter cuts its har- 
monics so that a sine wave can feed the two-reson- 
ances external network L1, C8 and C9. 


ky SGS-THOMSON 


MICROELECTRONICS 
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‘This network defines the working frequency value, 
‘the amplitude of the recovered audio signal and its 
_ distortion at the highest frequency deviations. 


The two resonances f1 (series resonance) and f2 
(parallel resonance) can be computed respectively 
by : 

X.1 . Xc8 


Xc9 = and XL1 = Xcg 


XL1 + Xc8 


The ratio of these frequencies defines the peak-to- 
peak separation of the "S" curve : 


{2 -\/ Co 
ao eV 


Cg 


A differential peak detector detects the audio fre- 
quency signal that amplified, reaches the deem- 
phasis network RO ; C11. 


The AF amplifier can be muted (see turn-on and 
turn-off switch and VCR facility). 


. Pin 7 is the output of the low-pass filter and 
One input of the differential peak detector 

. Pin 8 is the other input of the differential peak 
detector 


The output signal available when operating during 
recording is not dependent from both the volume 
and tone controls while, during playback, the input 
signal can be regulated by P1 and P2. 


Pin 10, as input, can accept until 1 VRMS of over- 
load. 


. Pin4is the VCR switch driver 
. Pin 10 is the VCR input/output pin. 


DC TONE CONTROL 


The same signal available or applied to pin 10, after 
a voltage to current converter, reaches, the DC 
Tone Control block. It operates, inside the 10 KHz 
bandwidth, by cutting the high audio frequencies 
with a variable slope of an RC network, by means 
of P1 


The maximum slope of the RC network is of 20 dB 
per decade and its pole is defined by : 

Xc11 = 6.8KQ, typically. 

Pin 11 — At this pin is tied the tone capacitor 

Pin 12 — is the DC Tone Control input. 


V V Function Impedance 

hs se of Pin 10 of Pin 10 
Recording <2V No One Output < 100 9 
Playback >8V <2V Input > 10 KQ 


TDA4190 


. Pin 9 is used to provide the required deem- 
phasis time constant by grounding it with C11. 
At this pin, the internal impedance of which is 
typically of 1.1 KQ, is available the recovered 
audio signal as auxiliary output. 


VCR FACILITY 


The deemphathized AF signal reaches the switch 
follower block can provide to change the impedance 
of its output depending on the VCR function re- 
quired. 


The switch follower is driven by the threshold sen- 
sor block. This one switches both the amplifier and 
the switch follower by sensing the voltage at pin 4. 


When no voltage is forced at pin 4 the function of 
pin 10 is of VCR output with low impedance ; when 
the voltage at pin 4 is lower or higher than its quies- 
cent value, the amplifier is muted and the imped- 
ance of pin 10 is switched to a high value for a proper 
VCR input operation. 


Since pin 4 reaches also the inverting input of the IF 
amplifier-limiter, this one can be switched off two for 
best insulation of the pin 10 with the TV signal path. 


So, the VCR facility followed this truth table : 


DC VOLUME CONTROL 


After tone control regulation, the AF current signal 
reaches the DC volume control! block, that controls 
its intensity. The normal control, for which the block 
has been designed for a narrow spread, is produced 
by P2 ; however, without P2, a voltage control can 
be operated by forcing a voltage at pin 13 through 
R8. 


. Pin 12, already seen as a DCTC input, is the 
reference voltage for the DCVC. Because of 
this, a small interface between tone and vol- 
ume regulation can be expected. 


. Pin 13 is the DC volume control input. 
. Pin 14 after a current to voltage converter, the 
audio frequency signal comes out a this pin. 


AUDIO FREQUENCY POWER AMPLIFIER AND 
THERMAL PROTECTION 


Through C12 the signal reaches the amplifier non- 
inverting input. The closed loop gain is. defined by 


9/11 
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the feedback at pin 19 (inverting input) or by the 
ratio : 


R5 + R4 
Gy = 20 Log ————— (GB) 
R5 


The amplifier, thermally protected, can supply 4 W 
of power into a 16 Q load with 24 V of supply volt- 
age. The power output stage is a class B type. 


- Pin 20 is the non-inverting input 
. Pin 19 is the inverting input 
. Pin 17 is the output of the AFPA. 


TURN-ON AND TURN-OFF SWITCH 


This block has been mainly designed to avoid, turn- 
ing on the TV set, that transients, produced by the 
vision output, can reach the speaker. 


Moreover this block, together an optimized rise time 
and full time of the supply voltage Vs, can avoid any 
pop generally produced during the turn-on and the 
turn-off transients. 


Turning on, pin 1 follows the supply voltage Vs by 
means of C7 ; a threshold is reached and the mut- 
ing of the AFPA output (pin 17) is suddenly pro- 
duced. 

When Vs reaches it stop, C7 charges itself through 
the input impedance of pin 1 and the muting is 
removed with a time constant depending on the C7 
value. 


Figure 16 : Application Circuit. 


ci6]_ C11 


Dr 


470uFT 


out2/in 


Turning off, the Vs trend, in series to the voltage 
VS — Vi and which C7 is charged, drives pin 1 at a’ 
low level threshold and a sudden muting is produced 
again. 

Since the turn-off can be operated with high output 
power, if the muting operates when the current 
through the inductance of the speaker is different 
from zero, a flyback is generated and then a small 
pop can be produced. 


The flyback is clipped by integrated diodes. 


The threshold that produce the muting have been 
chosen in the way that 1 Vpp of ripple on the sup- 
ply voltage does not produce any switching. 


By shorting pin 1 to ground through a 10 KQ resis- 
tor the muting can be obtained. 
_ Pin 1 is the turn-on and turn-off muting input. 


SUPPLY 


An integrated voltage regulator with different output 
levels, supplies all the blocks operating with small 
signal. 

. Pin 18 is the main supply of the device. 

- Pin5;pin6; pin 15 and pin 16 are the ground 
of the supply. These pins are used to drain 
out from the device the heat produced by the 
dissipated power. 


PID) 
22Kn~ 
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TV SIGNAL IDENTIFICATION CIRCUIT AND AFC INTERFACE 


a IDENTIFICATION OF TRUE TV STATIONS 
ONLY 

a» LOW IMPEDANCE OUTPUT OF THE IDENTIFI- 
CATION SIGNAL 

a DIGITAL CONTROL SIGNAL FOR AUTO- 
MATIC SEARCH AND AFC OPERATION 

a THERMAL COMPENSATION OF THE VOLT- 
AGE REGULATOR 


(Plastic Package) 


ORDER CODE : TDA4433 
DESCRIPTION 


The TDA4433 is a monolithic integrated circuit in a 
14 lead dual-in-line plastic package. It integrates the 
following functions : 


- TV signal identificator - Sync. separator - Thresh- 
old detector - Digital Interface - Voltage regulator. 


PIN CONNECTION 


AFC "S" CURVE INPUT H FLYBACK INPUT 


STABILIZED VOLTAGE OUT SENSITIVITY CONTROL 


IDENTIFICATION TIME CONSTANT 
OUTPUT B 


N.C. 
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TDA4433 


BLOCK DIAGRAM 


REGULATED VOLTAGE 
OUTPUT 


(4) 
ee 1 


REGULATOR 
TV SIGNAL IDENTIFICATION CIRCUIT 


HORIZONTAL | 
FLYBACK 


@) 
VIDEO ie 
SIGNAL Cll} OWs 


O 
OUTPUT B(X) 


SENSITIVITY 
CONTROL 


THRESHOLOS 
CIRCUIT 


(OENTIFICATION 
SIGNAL OUTPUT 5 4046/1 


* Open collector outputs. 88DSTDA4433-02 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage (pin 1) 


Pin 12 Current +2 


800 
Storage and Junction Temperature 


THERMAL DATA 


Thermal Resistance Junction-ambient Max 100 


ELECTRICAL CHARACTERISTICS 
(refer to the test circuit ; Vs = 12 V, Tamb = 25 °C, unless otherwise specified) 


V5= 14.5 V 


fruning < fo lo =1mA 
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ELECTRICAL CHARACTERISTICS (continued) 


[eye [Parma [ents a av [te | 
a Se 
tage ares 


feet Heals Voltage a -— 25 bac + “es 
(see fig. 2 
Lower oo Voltage V4- V4- V4- 
(see fig. 2 425 400 ane 


Output Differential Resistance 


ae 


Identification Output Voltage No Identification, lo = 1 mA Vs-13] | | ovi| 
av 


Identification 
jOuipatResisance |S 
Switch of TreshoidVotage 


Time Delay between Leading 
Edges of Flyback Pulse and 
Sync. Pulse. 


<|< 


EE 


-_ 


Video Input Signal (peak to peak) 


Sync. Pulse Amplitude (above 
black level) 


Input Resistance 


Figure 1 : Medium Output Voltage vs. Supply Figure 2 ———— Digital AFC Threshold Voltage vs. 
Voltage. Frequency. 
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TDA4433 


Input Voltage 
(V3) 


TEST CIRCUIT 


0 or 3V (DC) =. 
0 Sta J 
BO , 
[\ +0 Flyback in O 
TDA4433 


0 or 3V (DC) = —=—_ 


9 S1bh J 


56kQ 9 
| / Pos VideoinO-{f{__] 


47nF 7 150pF 


TDA4433 


(V2) (Ve) 


: H 
: out B 
Digital AFC 
out TDA4433 #H ] ; 
- ' out A 
L 


O +Vs = 12V 


(no ident ) 


H 
O Identif out L 


(ident ) 


$1 A_ Static tests S2 A DCor pulses width P1 Digital AFC perfect tuning 
B Functional tests B Functional tests P2 Sensitivity control 
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APPLICATION INFORMATION (refer to the block diagram) 


TV SIGNAL IDENTIFICATION CIRCUIT : 


The circuit recognizes only TV signals by checking 
logically during one line the coincidence between 
the horizontal flyback pulse and the pulse detected 
by a sync. separator. 


The signal identification is carried out by charging 
the capacitor connected to pin 5 ; when the capacitor 
voltage overcomes a fixed threshold voltage, a 
Schmitt trigger switches and enables the AFC con- 
trol. If a TV signal is recognized, the capacitor is 
slightly charged every line and its voltage reaches 
the threshold after a number of line which is defined 


by the value of the capacitor itself. The sensitivity of 
the identification circuit, hence the number of lines 
required to charge the capacitor, can be adjusted by 
means of the resistor connected between pin 11 and 
ground. 


When the identification has been made, a signal 
(level L) is available at pin 10. 


THRESHOLD CIRCUIT : 


The circuit detects 3 ranges of AFC voltage and in 
combination with the TV signal identification circuit 
drives the electronic switches. 


4/5 . 
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With a correct TV signal, the output levels corre- The TDA4433 has two separate outputs which can 

sponding to the 3 ranges are : have only two states, high (H) orlow (L). The outputs 

at pin 2 and at pin 6 remain at a low level with no 

video signal input or with a video signal not identified 

as a true TV signal. Both pin 2 and pin 6 are open 

collector outputs and must be pulled-up to the pos- 
itive supply voltage by external resistors. 


° VOLTAGE REGULATOR 

— The circuit can deliver 1 mA and it can be used as 
[ edlow level D/A converter reference to supply fine tuning volt- 
H = High level. age. 


EPM SYSTEM CONFIGURATIONS 


With microprocessor 


TDA4433 


uP interface 


91DSTDA4433-06 


PACKAGE MECHANICAL DATA 
14 PINS - PLASTIC DIP 


(1) Nominal dimension 
(2) True geometrical position 
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TDA4443 


MULTISTANDARD VIDEO IF AMPLIFIER 


= SWITCHING OFF THE IF AMPLIFIER WHEN 
OPERATING IN VTR MODE 

» DEMODULATION OF NEGATIVE OR POSI- 
TIVE IF SIGNALS. THE OUTPUT REMAINS 
ON THE SAME POLARITY IN EVERY CASE 

» IF AGC AUTOMATICALLY ADJUSTED TO THE 
ACTUAL STANDARD 

#® TWO AGC POSSIBILITIES FOR B/G MODE : 
1. GATED AGC 
2. UNGATED AGC ON SYNC. LEVEL AND 
CONTROLLED DISCHARGE DEPENDENT ON 
THE AVERAGE SIGNAL LEVEL FOR VTR AND 
PERI TV APPLICATIONS 
FOR STANDARD L : FAST AGC ON PEAK 
WHITE BY CONTROLLED DISCHARGE 

= POSITIVE OR NEGATIVE GATING PULSE 

=® EXTREMELY HIGH INPUT SENSITIVITY 

=» LOW DIFFERENTIAL DISTORTION 

=» CONSTANT INPUT IMPEDANCE 

=» VERY HIGH SUPPLY VOLTAGE REJECTION 

=» FEW EXTERNAL COMPONENTS 

=» LOW IMPEDANCE VIDEO OUTPUT 

» SMALL TOLERANCES OF THE FIXED VIDEO 
SIGNAL AMPLITUDE 

" ADJUSTABLE, DELAYED AGC FOR PNP 
TUNERS 


PIN CONNECTIONS 


IF INPUT | | 1 
STANDARD SWITCHING 
GROUND | | 3 
IF AGC TIME CONSTANT [| 4 
DELAYED TUNER AGC OUTPUT | | 5 
TUNER AGC ADJUST 
GATING PULSE INPUT [_ } 7 
REFERENCE LC NETWORK 


June 1991 


DESCRIPTION 


The TDA4443 is a Video IF amplifier with standard 
switch for multistandard colour or monochrome TV 
sets, and VTR’s. 


(Plastic Package) 


ORDER CODE : TDA4443 


IF INPUT 
15 |_| GROUND 
14] | NOT TO BE CONNECTED 
13 |_| SUPPLY VOLTAGE Vg 
12} | NOT TO BE CONNECTED 
11 | | VIDEO SIGNAL OUTPUT 
10 |_| DISCHARGE TIME CONSTANT 


9 | | REFERENCE LC NETWORK 
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TDA4443 


BLOCK DIAGRAM 


' WIDE BAND AMPLIFIER 


[apap 


IF INPUT 
IF INPUT 


ie TUNER 


AGC 
OUTPUT 


GENERAL DESCRIPTION 


This video IF processing circuit integrates the fol- 

lowing functional blocks : 

«» Three symmetrical, very stable, gain controlled 
wideband amplifier stages - without feedback by 
a quasi-galvanic coupling. 

» Demodulator controlled by the picture carrier 

» Video output amplifier with high supply voltage 
rejection 
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VIDEO 
OUTPUT 


: DEMODULATOR ¢ ° 


GATING 
PULSE 


TUNER 
AGC 
ADJUST 
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» Polarity switch for the video output signal 

= AGC on peak white level 

«» Gated AGC 

» Discharge control 

« Delayed tuner AGC 

« At VIR Reading mode the video output signal is 
at ultra white level 


AYS BrSotareone 
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ABSOLUTE MAXIMUM RATINGS 


[Symbol [SSSSCarermeter—SSSSSS*dSSCw® «Cri 
Supply Voltage Range Pin 13 
Pe | Max. Video OutputCurent nT | «CA 
| Ip. Short Circuit Current (t < 1sec) Pin 11 
[Pe [PowerDissipaton SS SSSCSCS~S~C—SSS dW 


THERMAL DATA 


ELECTRICAL OPERATING CHARACTERISTICS 
Tams = 25°C, Vcc = 12V, unless otherwise spacified. Test Circuit Page 5. 


Symbol | SCPavrameter «Pin | Min, | Typ, | 
Voc Supply Voltage 10 


48 | 51 | 56 V 
Voc = 15V, V4 =3.5V 
VAA Ultra Black Clamping Level at Standard B/G 1 | 1.70 | 1.85 | 2.10 V 
SIGNAL 1 
Vo Picture to sync. output voltage of the video signal without load in 11} 26 | 2.9 | 3.3 | Vpp 
standard B/G (residual carrier 10%) SIGNAL 1 
Vo Picture to blanking level output voltage of the video signal without | 11 | 1.80 | 2.1 | 2.40] Vpp 
load in standard L (blanking level at 28%of carrier amplitude) 
SIGNAL 2 (residual carrier 5%) 
: Rew 


A (Vp — Volank ) | Output voltage change of the picture to blanking level from i. 


loc Supply Current (Vcc = 12V, Va = 3.5V, Vin = 0) 
Pin 6, PIn 7, Pln 2 open 
Vi Ultra White Level at Standard B/G 


=i =i hk 
—_k w 


V5= Voge standard L to standard B/G 
. (mode BG : signal 1, mode L : signal 2) 


AVwhite Supply voltage influence on the ultra white level in standard B/G Ec ee aE 8 


AVvideo Video Bandwidth 11 1 1.5 
Video Signal Attenuation with Vin at 4.43MHz 
Video frequency response changes witin the AGC range pala 0.5 


To | DC Output Current (Vii = 10V, Veo = 15V) aa] | 18 
DC Voltage at Gating Input 


ae as aes 
Vi Input Voltage Sensitivity Vin (with Vout = Vo - 3dB) 1-16 120 uVrRos 
Standard B/G SIGNAL 1 
Le Control Current for Status B (see status of mode switching) Pe ee | aaa 
Vo =5V 
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ELECTRICAL OPERATING CHARACTERISTICS (continued) 
Tams = 25°C, Vcc = 12V, unless otherwise spacified. Test Circuit Page 5. 


Available Tuner AGC Current (10dB above the AGC starting 
point) 


AAGC Delay Between Tuner AGC and IF AGC (pin 6 not connected) 


IF residual carrier at the video o/p withing the 
VIF AGC range 38.9MHz 
V2lF 77.8MHz 


Differential Distortion on Composite Video Signal Amplitude 5 % 
SIGNAL 3 


Attenuation of sound to color carrier intermodulation signal 
(1.07MHz) referred to the demodulated color carrier 
Picture Carrier = OdB 

Color Carrier = -6dB 

Sound Carrier = -24dB 


ASync Sync. Pulse Compression within the IF AGC Range 


RI Input Impedance: Resistance 
Cl Capacitance 


Switch off Control Voltage for VTR Mode 
Sa Switch off Current for VTR Mode 


SIGNAL 1 (standard B/G) 


wk ooh 
BAL OL 
op Rep) 


Demodulated Signal IF Signal 
1000mV 


91DSTDA443-03 91DSTDA443-04 
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SIGNAL 2 (standard L) 


Demodulated Signal IF Signal 
1000mV 


91DSTDA443-05 91DSTDA443-06 


SIGNAL 3 


Demodulated Signal 
4.43MHz 


4.43MHz 
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TEST CIRCUIT 


SUPPLY 
VOLTAGE VIDEO 
Vee OUTPUT 


47nF = 22nF 
Attenuateur I-— 


Modulator TDA4443 wee GOPF 4 0 5nH 


| 


{ 


ah 200K2 
SS fot yO 2 UF 


3h—4 6 | 8 
Generator aie SS a 
| + 2 5kQ, F a 


20kQ O 
MODE SWITCHING < O-[___] “GATING 
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5/7 
ky ph ea ta ‘a 


TDA4443 


DEFINITION OF MODE SWITCHING 


No External Voltage | Standard B/G mode, gated charge and discharge. 


12V No External Voltage | Standard B/G, ungated, charging up to sync. level, discharging 
High Impedance dependant from average signal (peri operation). 
C 12V No External Voltage | At standard L ungated, charging up to peak white level, 

Low Impedance discharge dependant from average signal level, inverted polarity 
of the video output. 

No specifications | =7.5V In VTR reading mode the IF amplifier is blocked, turned gain 
controlled down : the video output signal is fixed at constant ultra 
white level for standard B/G mode. 


The gating pulse at Pin 7 ts internally switched off. 


STATUS OF MODE SWITCHING, REFERRING TO CONTROL VOLTAGE PIN 2 


Control Voltage Connections of : 
omega | cemggret [ue] ton 
3.0 to 5.0V High Impedance | BI Standard B/G, no sync., operation 


Low Impedance Standard L 
0.0 to 0.8V Standard L 


* Voltage measured on PlIn2 
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PACKAGE MECHANICAL DATA 
16 PINS - PLASTIC DIP 


(1) Nominal dimension 


(2) True geometrical position 


22.44 max. 
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a» QUADRATURE INTERCARRIER DEMODULA- 
TOR 

ma VERY HIGH INPUT SENSITIVITY 

» GOOD SIGNAL TO NOISE RATIO 

» FAST AVERAGING AGC 

a IF AMPLIFIER CAN BE SWITCHED OFF FOR 
VTR MODE 

un GOOD AM SUPPRESSION 

as OUTPUT SIGNAL STABILIZED AGAINST SUP- 
PLY VOLTAGE VARIATIONS 

ma VERY FEW EXTERNAL COMPONENTS 


DESCRIPTION 


TDA4445A : 
Sound IF amplifier, with FM processing for quasi 
parallel sound system. 


TDA4445B : 
Sound IF amplifier, with FM processing and AM de- 
modulator, for multi-standard sound TV appliances. 


TDA4445B additionnal : 

Bistandard applications (B/G and L) 
No adjustment of the AM demodulator 
Low AM distortion 


PIN CONNECTIONS 


IF INPUT 
NOT TO BE CONNECTED 
IF AGC TIME CONSTANT 


NOT TO BE CONNECTED 


NOT TO BE CONNECTED FOR TDA4445A 
AVERAGING CAPACITOR FOR TDA4445B 


NOT TO BE CONNECTED FOR TDA4445A 
A.F. SOUND OUTPUT FOR TDA4445B 


NOT TO BE CONNECTED 
REFERENCE L.C. NETWORK 


April 1991 


TDA4445A 
TDA4445B 


SOUND IF AMPLIFIER 


DIP16 
(Plastic Package) 


ORDER CODE : TDA4445A - TDA4445B 


IF INPUT 

NOT TO BE CONNECTED 

NOT TO BE CONNECTED 
GROUND 

FM MODULATED SOUND OUTPUT 


SUPPLY VOLTAGE 


NOT TO BE CONNECTED 


REFERENCE L.C. NETWORK 


91DSTDA4445A/B-01 
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TDA4445A-TDA4445B 


BLOCK DIAGRAMS 


TDA4445A 


Lc 
NETWORK 


FM MODULATED 
SOUND OUTPUT 


O 
IF INPUT \ 
O 


tF AGC 
TIME CONSTANT 
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TDA4445B 


LC 
NETWORK 


SOUND OUTPUT 


i MODULATED 
i 


O 
IF INPUT 


AF 
O SOUND 
OUTPUT 


IF AG AVERAGING 
TIME CONSTANT CAPACITOR 
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GENERAL DESCRIPTION 


This circuit includes the following functions : cessing, independent from AM 

a Three symmetrical and gain controlled wide band a Linear quadrature demodulator 
amplifier stages, which are extremely stable by = Sound-|IF-amplifier stage with impedance con- 
quasi DC coupling without feedback. verter 

u Averaging AGC with discharge control circuit AM-Demodulation (only TDA4445B) : 

a AGC voltage generator = Carrier controlled demodulator 

Quasi parallel sound operation : u Audio frequency stage with impedance converter 

= High phase accuracy of the carrier signal pro- s Averaging low pass AGC 

2/5 SGS-THOMSON 
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ABSOLUTE MAXIMUM RATINGS 


Se A 
"Veo | Supply Vahage Fangs air |e SSCidC CS 
leo | Supply Curent ee 


Vext External Voltages Pin 3 V 
Vext TDA4445A/TDA4445B Pin 12 $ V 
Vext External Voltages Pin 5 ‘ V 
Vext only TDA4445B Pin 6 V 
| Pir ___| Power Dissipation a Se i 
[| vunetonTemperature—SSSCS~S~iSSSSCiBSSSSSC*dSC 


Ambient Temperature Range 0 to + 70 
Storage Temperature Range — 25 to + 125 


THERMAL DATA 


Junction-ambient Thermal Resistance 


ELECTRICAL OPERATING CHARACTERISTICS 
Tamb = + 25°C, Voc = 12V (unless otherwise specified) 


Parameter 


DC CHARACTERISTICS 
Supply Voltage Pin 13 
Supply Current Pin 11 
V3 = 3.5V 


Vo DC Output Voltage 
V3 = 3.5V Pin 12 4.25 5.75 
Output DC Current 
V3 = 3.5VVi; = 12V Pin 12 mA 
R Input Impedance Pins 1-16 2 kQ 
C Pins 1-16 2 pF 


) Switch off Control Voltage for VTR Mode Pin 3 pee. oh Oe NE 
Switch off Control Current for VTR Mode Pin 3 | | { 150 | pA | 


PAGE Range | fe] jw 


QUASI PARALLEL SOUND OPERATION 
(TDA4445A and TDA4445B) 
fpc = 38.9MHz, fsc: = 33.4MHz, fsce = 33.16MHz, 
PC/SC; = 13dB, PC/SC2 = 20dB, PC unmodulated 
Min. Input Voltage 
Vi 5.5MHz - Output Signal - 3dB Pins 1-16 70 uVett 


Max. Input Voltage 
5.5MHz - OuuE Signal + 1dB Pins 1-16 mVett 


Sound-IF-output Voltage 

V1-16 = 20MVe# SC unmodulated 

5.5MHz Output Voltage Pin 12 200 400 | MVett 
5.74MHz Output Voltage Pin 12 100 300 | MVert 
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ELECTRICAL OPERATING CHARACTERISTICS (continued) 
Tamb = + 25°C, Vcc = 12V (unless otherwise specified) 


Co Paameter «in | Typ. [Ma | Un 


Signal to noise ratio measured according to CCIR 468-2 
Picture Modulation Ratio 90% 

Reference signal * Vi-16 = 10mvV, 

FM-frequency deviation30kHz > Out 1 350mMVams 
fmod = 1kKHz, measured at audio-output Out 2 350mVams 


S+N Black Screen 
N 1. Channel/2. Channel 
s+ +N Grid Screen Pin 12 


1. Channel/2. Channel 


AM DEMODULATION (TDA4445B only) 
fsc = 39.2MHz, m = 80%, fmog = 1KHz 


Min. Input Voltage 
Audio Output Signal - 3dB Pins 1-16 


Output DC Voltage 
Vi-16 = 1OmVer unmodulated Pin 6 3.3 45 V 
Output DC Current 
Ve = 7.5V, V3 =3.5V 
Distortion 
V1-16 = 10mV, fmod = 1kHz , Ma 80% 
Vo 


AF Output Voltage 
Vi-te = 100MVert, M = 50% , fmog = 10kKHZ Pin 6 


TYPICAL APPLICATION 


Figure 1 : Quasi Parallel Sound Operation. 


FM MODULATED SOUND 


') TDA 4445 A/ TDA 44458 


Py 2) sy Let sy led 2} 


1 uF 
il (330nF. 10 nF) 


IST AF 
SOUND CHANNEL OUTPUT 


UO +V5 


2ND AF SOUND 
22yF CHANNEL OUTPUT 


CERAMIC 
see dae FILTER 
ER 
FILTER == S74 MHz== 
55 MHz 
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TYPICAL APPLICATION 


Figure 2 : Bistandard Operation (FM stereo sound + AM sound). 


FM MODULATED SOUND 


IF 
INPUT © ) TDA 4445B 


My} Py Gt el Eley CTE! 


2 2uF 


AM SOUND 
eee CHANNEL OUTPUT 
SOUND CHANNEL OUTPUT 
O +V5 


I 2ND AF. SOUND 


22uF CHANNEL OUTPUT 


47 
nF I 


8202 j 


CERAMIC 


FILTER 
CERAMIC 
FILTER BD 74 MHS 
5 5 MHz 


88DSTDA4445A/B-05 


(1), Nominal dimension 
(2) True geometrical position 


22.44 max 
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SINGLE CHIP STEREO CASSETTE PLAYBACK SYSTEM 


ADVANCE DATA 


WIDE OPERATING SUPPLY VOLTAGE 
(1.8V to 7V) 

INPUT COUPLING WITHOUT CAPACITORS 
BUILT-IN DC STEREO VOLUME CONTROL 
BUILT-IN RIPPLE FILTERS 

LOW QUIESCENT CURRENT 

NO EXTERNAL BOUCHEROT CELL 

MAX OUTPUT CURRENT 70mA PEAK 


DESCRIPTION DIP-16 SO-16 
The TDA7273 is a monolithic integrated circuit ORDERING NUMBERS: 
designed for portable cassette players market. TDA7273 TDA7273D 
It comprises preamplifiers, DC volume control, 
and headphone drivers. 


BLOCK DIAGRAM 


TDA?2273 


DRUB 
OUT B 


VOLUNE 


CONTROL 
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ABSOLUTE MAXIMUM RATINGS 

| Symbol | Parameter =| TestCondiitions | _Unit_| 
| Vs | Supplyvoltage 
| lo | OutputCurrent(maxy mA 


THERMAL DATA 
Symbol | Ciescription |G | S0-16 | _Unit_| 
Rth-amb | Thermal Resistance Junction-ambient Max 100 


DC CHARACTERISTICS: Tamb = 25°C; Vs = 3V; Ri = 10KQ (Preamplifier), RL = 32Q (Headphone); 
Vin = 0; VoL control = Vret 


|TerminalNo | t+ | 2 | 31 415 | 6] 7] 8/9 | 10} 11] 12] 13] 14 | 15 | 16 
| Terminal Voltage (V) | 0 | 15/15/15] 15] 27115] 0 | 3 | 15/15/15] 15] 15/15] 19 


TEST CIRCUIT 


TDA?273 


DRUB 
1@@nF 
VoL o— YREF 
CONTROLo— 2/3 UREF 


1/3 VREF 
1uUF 96 
zag 


1Q@QUF 220UF pam 
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TDA7273 


PIN CONNECTION (Top view) 


SGND UREF 
INA INB 
NFA NFB 
PRE.OUTA PRE .OUTB 


DRU.INA DRVU.INB 
SUR DC VOL. 
QUTA OUTB 
GND +Us 
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ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vs = 3V, f = 1KHz, Ri = 32Q Vol. control = 2/3Vret 
unless otherwise specified) 


Reference Voltage es ee 


PREAMPLIFIER SECTION 


| Gvo_ | OpentoopGain | —C—i‘“‘iLSSC‘dLsC ts 
| Gy__|CloseLoopGain | C—“‘“‘CSC*rT:« Cts] 8 | 85 |B 
THD = 1% | 600 | aso | | mv | 
lacs lin 3 Bias Current. =< = eae 
| THD | TotalHarmonic Distortion | Vo=330mvrms_— | S| (0.05 | 0.25 | % | 
| Cr CrossTalk | Rg = 2.2KQ;Vo=330mVrms_ |__| 
| En | OutputNoise | Rg = 2.2KQ;BW=22Hzto22KHz| 
Ripple Rejection Rg = 2.2KQ VR =100mVrms 
f= 100Hz; Csvr = 100uF 


HEADPHONE DRIVER 
| Voc) | DCOutputVotage | eon 
| Po | OutputPower | THD = 10% | 5 | | mw 
| Po _| TransientOutputPower | THD =t0%RAL=teo2 | | 50 (| | mw 
| Gv | CloseloopGain | Po=Smw CsC‘(L:Ciss |_| 34 |B 
| THD | TotalHarmonic Distortion | Po=smw | | | | 
|G CrossTak Rg = 10KQ;Po=smw | go | 50 | | 
Ripple Rejection V, = 100mVrms, f = 100Hz _ 47 ia 
Vol. control = 1/3V rer 
Csv\ = 100uUF; Rg =6002 
| | Volume ControiRange | ee ee 
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Figure 1: Application Circuit 
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Figure 2: P.C. Board and Component Layout of the Circuit of Figure 1 (1:1 scale) 
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Figure 3: Supply Current vs. Supply Voltage 
(Preamplifier + Driver) 
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Figure 5: Closed Loop Gain vs. Frequency 
(Vs = 3V) (PREAMPLIFIER) 
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Figure 7: SVR vs. Frequency (PREAMPLIFIER) 
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Figure 4: Vref, vs. Supply Voltage (pin 16) 
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Figure 6: THD vs. Frequency (Vs = 8V, 
Vo =330mVrms, RL = 10KQ) 
(PREAMPLIFIER) 
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Figure 8: Quiescent Output Voltage vs. Supply 
Voltage (DRIVER) 
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Figure 9: Closed Loop Gain vs Frequency 
(Vs = 3V, RL =32Q) (DRIVER) 
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Figure 11: THD vs. Output Power (Vo = 2/3Vrer, 


Vs = 8V, Ri = 32Q, f = 1KHz) 
(DRIVER) 
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Figure 13: SVR vs. Frequency Vs = 3V (RL = 
322, Vr = 100Vrms Rg = 6002, 
Csvr=100mV) (DRIVER) 
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Figure 10: Output Power vs. Supply Voltage 
(Vol = 2/3Vret, RL = 32Q, THD = 10%, 
f=1KHz) (DRIVER) 
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Figure 12: THD vs. Frequency (Po = 5mW, Vs = 


38V RL= 32Q) (DRIVER) 
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Figure 14: Volume Control (0dB = 10mW, 
Vs = 3V Rvol = 50KQ, Ri = 32Q, 
f = 1KHz) vs. Volume Setting (DRIVER) 
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DIGITAL CONTROLLED STEREO AUDIO PROCESSOR 


SINGLE SUPPLY OPERATION 


FOUR STEREO INPUT SOURCE SELEC- 
TION 


m» MONO INPUT 


» TREBLE, BASS, VOLUME, AND BALANCE 
CONTROL 


» FOUR INDEPENDENT SPEAKER CONTROL 
(FRONT/REAR) 
s SINGLE SUPPLY OPERATION 


m ALL FUNCTIONS PROGRAMMABLE VIA 
SERIAL BUS 


» VERY LOW NOISE AND VERY LOW DIS- 
TORTION 


a POP FREE SWITCHING 


DESCRIPTION 


The TDA7300 is a volume, tone (bass and treble), 
balance (left/right) and fader (front/rear) proces- 


BLOCK DIAGRAM 


TDA? 368 


(L) 
INPUTS © 


MONO 
INPUT 


(R) 
INPUTS 


Usi 
Us2 


May 1991 


@ O=O 


VOLUME | | TREBLE } |BASS 
(L) (L) (L) 


VOLUME } |} TREBLE 
(R) (R) | (R) 


DIP28 S028 
ORDERING NUMBERS: 
TDA7300 TDA7300D 


sor for high quality audio applications in car radio 
and Hi-Fi systems. 


Control is accomplished by serial bus micropro- 
cessor interface. 

The AC signal setting is obtained by resistor net- 
works and analog switches combined with oper- 
ational amplifiers. 

The results are: low noise, low distortion and high 
dynamic range. 
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ATTEN. 


SPEAKER 

ATTEN. 

SPEAKER 23}, FRONT 
ATTEN. 


BASS 
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N98TDA73@G-81 


1/13 


947 


TDA7300 


PIN CONNECTION (Top view) 


Usi 
Us2 
GND 
TREBLE (L) 
TONE [ (R) 


SCL 
B 

SEN 

INPUTS 
SDA 
DIG. GND 
OUT(LF) 
OUT(RF) 


VU REF OUT(LR) 
R4 OUT(RR) 0 


RIGHT R3 B OUT(R) 
INPUTS R2 B IN(R) BASS 


US 

FRONT 

C REF OUT 
REAR 
UT 


1 
2 
3 
4 
s) 
6 
7 
8 
9 


R1 B OUT(L) TONE 
MONO B IN(L) 
LEFT L4 L1 
INPUTS [ 


LEFT 
L3 L2 INPUTS 
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ABSOLUTE MAXIMUM RATINGS 


[symbol [| CiPatrameter 
Supply Voltage (Vsi 
Operating Ambient Temperature Range | 40to 485 


THERMAL DATA 


symbol | escription |S S028 | 2B | Unit _| 
| th pins _ | Thermal Resistance Junction-pins Max °C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vsi = 12V or Vs2 = 8.5V , RL = 10kQ and Rg = 6000 , 
f = 1KHz unless otherwise specified) 


| Symbol | Parameter | Test Condition |_Min. | Typ. | Max. | Unit _| 


|SupplyCurent | 
| Reference Voltage (pin?) | 
{= 300Hz to 10KHz 


|InputResistance | || 
INs | Input Separation 
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ELECTRICAL CHARACTERISTICS (continued) 


| Symbol _| Parameter | TestCondition _——|_Min. | Typ. | Max. | Unit 


VOLUME CONTROLS 


|| ControiRange | 

| Gm [MaxGain tk tt 
| Max attenuation 

| | StepResolution | Gv=-50to10dB | 
| Attenuator Seton | 
| | Trackingerror | 


SPEAKER ATTENUATORS 


| ControtRange | —“‘“CSS™;™;™C™C™C~sSC8S S| 88 | |B 
| StepResolution =| —“‘“‘SS™S™C*drSCSCsC‘sL*C#2k}tC—C‘dLSis_—s |B 
| AttenuatorSetEror | —“‘*‘“;S*S*STSC“‘CLSC*dTsC sd 
Tracking Error es ee ee = 


BASS AND TREBLE CONTROL (3) 


| ControRange | tT 
| | StepResoution | | 8 | 


AUDIO OUTPUT 


| Vo | Max.OutputVoltage sf d=03% ts | 2 | ms | 
| F.___| OutputLoadResistance | — 

| C.___| OutputLoadCapacitance | 

| Ro | OutputResistance | 
| Vo(DG) | DCVoltagelevel | 


GENERAL 


Output Noise BW = 22Hz to 22KHz,Gy=00B| 
CuveA Gy =0dB — 

S/N Signal to Noise Ratio Allgain=0dB Vo=1Vrms 

BW = 22Hz to 22KHz 


f= 1KHz; Vo=1V; Gy=0 


BUS INPUTS 


| Vu | inputLowvoltage | ow | 
| Vm | InputHIGHVoltage | ee | 
Output Voltage SDA Acknowledge| I=1.6mA_ | Tt | 
|| DigitalinputCurent =| 


Notes: 

(1) The circuit can be supplied either at Vs: or without the use of the internal voltage regulator at Vsz . The circuit also operates at a supply 
voltage Vsi lower than 10V. In this case the ripple rejection of Vs2 Is valid, because the voltage regulator saturates to a saturation voltage 
of about 0 8V. 

(2) The selected input 1s grounded thru the 2.2u.F capacitor 

(3) Bass and Treble response see attached diagram The center frequency and quality of the resonance behaviour can be choosen by the 
external circuitry. A standard first order bass response can be realized by a standard feedback network. 
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Figure 1: Application Circuit 
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Figure 2: P.C. Board and Components Layout of the Fig.1 (1:1 scale) 
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Figure 3: Total Output Noise vs. Volume Setting Figure 4: Signal to Noise Ratio vs. Volume 
Setting 
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Figure 6: Distortion vs. Output Voltage 
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Figure 7: Distortion vs. Load Resistance Figure 8: Channel Separation (L1 - R1) vs. 
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Figure 9: Input Separation (L1 - L2) vs. (Vsi) 
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Figure 11: Supply Voltage Rejection (Vsz2) vs 
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Figure 10: Supply Voltage Rejection (Vs1) vs 
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Figure 12: Supply Voltage Rejection vs. Vs 
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Figure 14: Clipping Level (Vrms) vs. Supply 
Voltage 
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APPLICATION INFORMATION Figure 16: Bass Control 


Volume Control Concept 

Traditional electronic volume conirol circuits use a 
multiplier technique with all the disadvantages of 
high noise and distortion. 

The used concept, as shown in Fig. 15 with digital 
switched resistor dividers, provides extremely low 
noise and distortion. The multiplexing of the resis- 
tive dividers is realized with a multiple-input oper- 
ational amplifier. 


Bass and Treble Control 

The principle operation of the bass control is 
shown in Fig. 16. The external filter together with 
the internal buffer allows a flexible filter design ac- 
cording to the different requirements in car radios. 
The function of the treble is similar to the bass. 

A typical curve is shown in Fig.19. 


Outputs 

A special class-A output amplifier with a modu- 
lated sink current provides low distortion and 
ground compatibility with low current consump- G- 6273! 
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Figure 15: Volume Control 30 = 
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Figure 18: Quiescent Current vs. Temperature 
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APPLICATION INFORMATION (continued) 


Figure 19: Typical Tone Response 
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Figure 20: Complete Car-Radio System using Digital Controlled Audio Processor 
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APPLICATION INFORMATION (continued) 
SERIAL BUS INTERFACE 

S-BUS Interface and I7CBUS Compatibility 
Data transmission from microprocessor to the 
TDA7300 and viceversa takes place thru the 3- 
wire S-BUS interface, consisting of the three lines 
SDA, SCL, SEN. If SDA and SEN inputs are 
short-circuited together, then the TDA7300 ap- 
pears as a standard I“CBUS slave. 

According to I7?CBUS specification the S-BUS 
lines are connected to a positive supply voltage 
via pull-up resistors. 


Data Validity 


As shown in fig. 21, the data on the SDA line 
must be stable during the high period of the clock. 
The HIGH and LOW state of the data line can 
only change when the clock signal on the SCL 
line is LOW. 


Figure 21: Data Validity on the CBUS 


: DATA LINE + CHANGE - 
‘STABLE,DATA: DATA : 


VALID ‘ALLOWED: 
N98TDA73@8-89 


Start and Stop Conditions 


I°CBUS: 
as shown in fig.22 a start condition is a HIGH to 


Figure 22: Timing Diagram of S-BUS and I°>CBUS 
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LOW transition of the SDA line while SCL is 
HIGH. The stop condition is a LOW to HIGH tran- 
sition of the SDA line while SCL is HIGH. 

S-bus: 

the start/stop conditions (points 1 and 6) are de- 
tected exclusively by a transition of the SEN line 
(1 + 0/0 - 1) while the SCL line is at the HIGH 
level. 

The SDA line is only allowed to change during the 
time the SCL line is low (points 2, 3, 4, 5). After 


_ the start information (point 1) the SEN line returns 


to the HIGH level and remains unchanged for all 
the time the transmission is performed. 


Byte Format 


Every byte transferred on the SDA line must con- 
tain 8 bits. Each byte must be followed by an ac- 
knowledge bit. The MSB is transferred first. 


Acknowledge 


The master (uP) puts a resistive HIGH level on the 
SDA line during the acknowledge clock pulse (see 
fig. 23). The peripheral (audioprocessor) that ac- 
knowledges has to pull-down (LOW) the SDA line 
during the acknowledge clock pulse, so that the 
SDA line is stable LOW during this clock pulse. 


The audioprocessor which has been addressed 
has to generate an acknowledge after the recep- 
tion of each byte, otherwise the SDA line remains 
at the HIGH level during the ninth clock pulse 
time. In this case the master transmitter can 
generate the STOP information in order to abort 
the transfer. 
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APPLICATION INFORMATION (continued) 
Figure 23: Acknowledge on the I°CBUS 


e ° 


ACKNOWLEDGMENT 

N98TDAZIE8-18 FROM RECEIVER 
Transmission without Acknowledge Interface Protocol 
Avoiding to detect the acknowledge of the au- The interface protocol comprises: 
dioprocessor, the nP can use a simplier transmis- a Astart condition (S) 
sion: simply it waits one clock without checking the s Achip address byte, containing the TDA7300 
slave acknowledging, and sends the new data. address (the 8th bit of the byte must be 0). The 
This approach of course is less protected from TDA7300 must always acknowledge at the end 
misworking and decreases the noise immunity. of each transmitted byte. 


=» Asequence of data (N-bytes + acknowledge) 
=» A stop condition (P) 


TDA7300 ADDRESS 


MSB first byte LSB  MSB LSB MSB LSB 
}S|rjololo}rjojojojax} | | joatal | | jax! | | [paral | | jae! 


er Sa rE ee ey Ye eee 
Data Transferred (N-bytes + Acknowledge) 


ACK = Acknowledge 


S = Start 
P = Stop SOFTWARE SPECIFICATION 
MAX CLOCK SPEED 100kbits/s Chip address (TDA7300 address) 
1 0) 0 0 1 9) 0 0) 
MSB LSB 
DATA BYTES Status after power-on reset 
DATA BYTES STATUS AFTER POWER-ON-RESET 


LsB|___Function |__| Volume 


Volume Control Speaker — 
Speaker ATT LR Audio Switch 
Speaker ATT RR Bass 
Speaker ATT LF Treble 
Speaker ATT RF 

Audio Switch 

Bus Control 

Treble Control 


=a sa 4 OO - O 


0 
; 
1 
1 
1 
0 
0 
0 


X = don’t care 

Ax = 2dB steps 
Bx = 10dB steps 
Cx = 2.5dB steps 
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SOFTWARE SPECIFICATION (continued) 
DATA BYTES (detailed description) 


VOLUME 


Volume 2dB Steps 


0 

-2 

-4 

-6 

-8 

Not allowed 
Not allowed 


Not allowed 
Volume 10dB steps 


+10 
0 
-10 
-20 
-30 
-40 
-50 
-60 


-—==-2 = = OOOO 
=-— = OO =] =$ O OO 
-0O-'0O0+- 0+ O 


For example if you want setting the volume at -32aB the 8 bit string is: 00100001 


SPEAKER ATTENUATORS 


Speaker LF 
Speaker RF 
Speaker LR 
Speaker RR 


0 

-2 

-4 

-6 

-8 

Not allowed 
Not allowed 
Not allowed 
0 

-10 

-20 

-30 


For example attenuation of 24dB on speaker RF is given by: 10110010 


0 0 
0 1 
1 0 
1 1 
0 0 
0 1 
1 0 
1 1 
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SOFTWARE SPECIFICATION (continued) 


AUDIO SWITCH - Select the input Channel to Activate 


ro) 
o 
x< 
x< 


Audio Switch 


Stereo 1 
Stereo 2 
Stereo 3 


Stereo 4 
Mono 

Not Allowed 
Not Allowed 
Not Allowed 


KK KK OK OK OK OO 
<x KKK OK OK OX 
3244330000 
-300--00 
40-0-0-0 


X = don't care 
For example to set the stereo 2 channel the 8 bit string may be: 01000001 


BASS AND TREBLE - Control Range of + 15 dB (boost and cut) Steps of 2.5 dB 


0 1 1 0 C3 C2 Ct Bass 
0 1 1 1 C3 C2 Cl Treble 


20000000 
-=- 4323-90000 
==-00--00 
=O-0-0-0 


{ 
1 
1 
1 
1 
1 
1 
1 


ooooA-a-a = 
oo-A=-00 = = 
o--o+-'O0O-(O0O-—- 


C3 = Sign 
For example Bass at -12.5dB is obtained by the following 8 bit string: 01100010 


Purchase of I°C Components of SGS-THOMSON Microelectronics, conveys a licence under the Philips 
I2C Patent Rights to use these components in an I°C system, provided that the system conforms to | 
the I°C Standard Specifications as defined by Philips. 
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DIGITAL CONTROLLED STEREO AUDIO PROCESSOR 


INPUT AND OUTPUT PINS FOR EXTERNAL 

EQUALIZER 

a THREE STEREO INPUT SOURCE SELEC- 
TION PLUS MONO INPUT 

» TREBLE, BASS, VOLUME AND BALANCE 
CONTROL 

» FOUR INDEPENDENT SPEAKER CONTROL 
(FRONT/REAR) 

mw SINGLE SUPPLY OPERATION 

» ALL FUNCTIONS PROGRAMMABLE VIA SE- 
RIAL BUS 

» VERY LOW NOISE AND VERY LOW DIS- 
TORTION 

=» POP FREE SWITCHING 


DESCRIPTION 


The TDA7302 is a volume, tone (bass and treble), 
balance (left/right) and fader (front/rear) proces- 
sor for high quality audio applications in car radio 


BLOCK DIAGRAM 


Vo): 23, ‘ VOLUNEL|TREBLE|LIBASS 
INPUTS] 14 (L) (L) (L) 


May 1991 


DIP28 
ORDERING NUMBER: TDA7302 


and Hi-Fi system. 

Control is accomplished by serial bus micropro- 
cessor interface. 

The AC signal setting is obtained by resistor net- 
works and analog switches combined with opera- 
tional amplifiers. 

The results are: low noise, low distortion and high 
dynamic range. 
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PIN CONNECTION (Top view) 
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ABSOLUTE MAXIMUM RATINGS 


| symbol | Parameter | au | nit 
Supply Voltage 
| Pir _| Total Power Dissipation Tam = 25°C 
Operating Ambient Temperature Range -40 to +85 
-40 to 150 
THERMAL DATA 

Symbol Value [Unit 

Rthj-pins | Thermal Resistance Junction-pins 65 


ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vs = 10V, Ri = 10kQ, Rg = 600Q , f = 1KHz unless 
otherwise specified) 


| Symbol | Parameter |_—Test Condition | _ Min. | Typ. | Max. | Unit_ 


SUPPLY 

| Vs | SupplyVoltage | 

| ts | SupplyCurrent | 

Ripple Rejection — 

INPUT SELECTORS 

| Fi__| inputResistance | ey KG 

| Vivmax | Max.InputSignal | GV=0dB d=0.3% | 15 | 22 | | vims | 

| Ns | irpuseparaton stk @____1}_so_ re ee ee 
|f=10KHz (2) | 70 | || 

Output Load Resistance [es ee Ue a 

| Vio) | inputDcvotage | Tl | | 
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ELECTRICAL CHARACTERISTICS (continued) 


| Symbol | Parameter | Test Condition | Min. | Typ. | Max. | Unit_| 


VOLUME CONTROLS 


[Ain [inputRiesistance | SSC«dCSCS SSO CK 
poe: ContolRanges SI ea 
Gnx | MaxGain | tte 


| | MaxAttenuation | | |B 
| | StepResolution =| CT 
| AttenuatorSetError | Gv=-S0totogB | | |B 
P| TrackingError Tk 


SPEAKER ATTENUATORS 


| | ControiRange | 8 || 
|| StepResoution =| fk 
| AttenuatorSeterror | 


| TrackingEror | —its—“‘“‘ié~wSC“‘iENNNWUWTCek}ss |’ 
BASS AND TREBLE CONTROL (1) 

| ControlRange | —“—*i‘“—s*s‘—“—‘ié‘iTS“‘ir | 
| StepResoluttion | s—“‘iLSSC“‘ésC WS | 835 [ cB 
AUDIO OUTPUT 


| Vo___| Max. Output Voltage | d=03% tt | 22 || ims 
-—F__{ OuiputLoad Resistanee _|_j_g |__| _| a | 
| G.___| OutputLoadCapacitance | Tt 
[ff oupusessnse Po ie | 
| Vo(DC) | DCvottageLevel | CE fs | 


ey 


Output Noise BW=22Hzto| G=00cB | | 6 | 15 | 
22KHz Out atten. > 3.5 V 
ey 
Gy=0dB___Curve A oe ee 
S/N Signal to Noise Ratio All gain=0dB Vo=1Vrms 105 
BW = 22Hz to 22KHz 


fd | Distortion SS fe KHZ Vo=tV G=0 | | oot | on | me 


Frequency Response (-1dB) Gy =0 High} 20 ne 
Low 
Channnel Separation left/right f = 1KHz 90 100 a 
f = 10KHz 70 80 dB 


BUS INPUTS 


| Mu | inputLowvotage | ot | 
| Vin | inputHiGHvoltage | | 


[Vo___| Output Voltage SDA Acknowledge| I= 1.6mA Pe hoe 
| | Digital input Current Sra es Fe ee ee 


Notes: 

(1) Bass and Treble response see attached diagram. The center frequency and quality of the resonance behaviour can be choosen by the 
external circuitry. A standard first order bass response can be realized by a standard feedback network. 

(2) The selected input is grounded thru the 2.2uF capacitor. 
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Figure 1: Application Circuit 
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Figure 2: P.C. Board and Components Layout of the Fig.1 (1:1 scale) 
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Figure 3: Total Output Noise vs. Volume Setting Figure 4: Signal to Noise Ratio vs. Volume 
Setting 
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Figure 5: Distortion + Noise vs. Frequency Figure 6: Distortion vs. Output Voltage 
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Figure 9: Input Separation (L1 - L2) vs. APPLICATION INFORMATION 


Frequency Volume Control Concept a 
N98TDAZ30G-05 Traditional electronic volume control circuits use a 


Pl ie eh et multiplier technique with all the disadvantages of 
high noise and distortion. 
Pica UINe4U | | | The used concept, as shown in Fig. 12 with digital 
GU-8dB switched resistor dividers, provides extremely low 
aie BL aoe eae ae noise and distortion. The multiplexing of the resis- 
tive dividers is realized with a multiple-input oper- 
I eal cles Ea te ke ational amplifier. 
> aT ™. 
eae See 
Pakne ee 
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dB 


Figure 12: Volume Control 


Figure 10: Supply Voltage Rejection vs. 
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Bass and Treble Control 

The principle operation of the bass control is 
shown in Fig. 12. The external filter together with 
the internal buffer allows a flexible filter design ac- 
: : ; cording to the different requirements in car radios. 
10 10 ” 1S sale! The function of the treble is similar to the bass. 

A typical curve is shown in Fig.14. 


Figure 13: Bass Control 
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continued) 
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APPLICATION INFORMATION 
Figure 14: Typical Tone Response 
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A special class-A output amplifier with a modu- 
lated sink current provides low distortion and 
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Figure 15: Complete Car-Radio System using Digital Controlled Audio Processor 
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APPLICATION INFORMATION (continued) 
SERIAL BUS INTERFACE 
S-BUS Interface and I7;CBUS Compatibility 


Data transmission from microprocessor to the 
TDA7302 and viceversa takes place thru the 3- 
wire S-BUS interface, consisting of the three lines 
SDA, SCL, SEN. If SDA and SEN inputs are 
short-circuited together, then the TDA7302 ap- 
pears as a standard I“CBUS slave. 


According to I°CBUS specification the S-BUS 
lines are connected to a positive supply voltage 
via pull-up resistors 


Data Validity 

As shown in fig. 16, the data on the SDA line 
must be stable during the high period of the clock. 
The HIGH and LOW state of the data line can 
only change when the clock signal on the SCL 
line is LOW. 


Figure 16: Data Validity on the I°CBUS 


; DATA LINE + CHANGE; 
‘STABLE ,DATA: DATA : 
VALID ‘ALLOWED: 
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Start and Stop Conditions 


l°CBUS: 
as shown in fig.17 a start condition is a HIGH to 


~ 


Figure 17: Timing Diagram of S-BUS and I7CBUS 


: 


S-7972 


2 


TDA7302 


LOW transition of the SDA line while SCL is 
HIGH. The stop condition is a LOW to HIGH tran- 
sition of the SDA line while SCL is HIGH. 


S-bus: 

the start/stop conditions (points 1 and 6) are de- 
tected exclusively by a transition of the SEN line 
(1 + 0/0 -1) while the SCL line is at the HIGH 
level. 


The SDA line is only allowed to change during the 
time the SCL line is low (points 2, 3, 4, 5). After 
the start information (point 1) the SEN line returns 
to the HIGH level and remains unchanged for all 
the time the transmission is performed. 


Byte Format 


Every byte transferred on the SDA line must con- 
tain 8 bits. Each byte must be followed by an ac- 
knowledge bit. The MSB is transferred first. 


Acknowledge 


The master (uP) puts a resistive HIGH level on the 
SDA line during the acknowledge clock pulse (see 
fig. 18). The peripheral (audioprocessor) that ac- 
knowledges has to pull-down (LOW) the SDA line 
during the acknowledge clock pulse, so that the 
SDA line is stable LOW during this clock pulse. 


The audioprocessor which has been addressed 
has to generate an acknowledge after the recep- 
tion of each byte, otherwise the SDA line remains 
at the HIGH level during the ninth clock pulse 
time. In this case the master transmitter can gen- 
erate the STOP information in order to abort the 
transfer. 
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Figure 18: Acknowledge on the I7>CBUS 


ACKNOWLEDGMENT 


N39BTDAZIEG-18 


Transmission without Acknowledge 


Avoiding to detect the acknowledge of the au- 

dioprocessor, the uP can use a simplier transmis- 

sion: simply it waits one clock without checking 

He slave acknowledging, and sends the new 
ata. 


This approach of course is less protected from 
misworking and decreases the noise immunity. 


FROM RECEIVER 


Interface Protocol 
The interface protocol comprises: 


a A start condition (S) 

=» Achip address byte, containing the TDA7302 
address (the 8th bit of the byte must be 0). The 
TDA7302 must always acknowledge at the end 
of each transmitted byte. 


» Asequence of data (N-bytes + acknowledge) 
= Astop condition (P) 


TDA7302 ADDRESS 


MSB first byte LSB  MSB LSB MSB LSB 


slifofojo}sfololola | | [para] | | Jax | | [oatal | | fax) 


SS ————— ———————————— 
Data Transferred (N-bytes + Acknowledge) 


ACK = Acknowledge 
S = Start 
P = Stop 


MAX CLOCK SPEED 100kbits/s 


SOFTWARE SPECIFICATION 
Chip address (TDA7302 address) 


1 0 0 0 1 0 0 0 
MSB LSB 


DATA BYTES Status after power-on reset 


STATUS AFTER POWER-ON-RESET 


Volume Control 
Speaker ATT LR 
Speaker ATT RR 
Speaker ATT LF 
Speaker ATT RF 
Audio switch 
Bass control 
Treble control 


Volume 
Speaker 


Audio Switch 
Bass 
Treble 


0 
| 
1 
0 
0 
1 
| 
| 


X = don't care 
Ax = 2dB steps 
Bx = 10dB steps 
Cx = 2.5dB steps 
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SOFTWARE SPECIFICATION (continued) 
DATA BYTES (detailed description) 


VOLUME 


aS a B2 Bo | A2 At Volume 2dB Steps 


0 

-2 

-4 

-6 

-8 

Not allowed 
Not allowed 
Not allowed 


Volume 10dB STEPS 


+10 
0 
-10 
-20 
-30 
-40 
-50 
-60 


=300-=00 
=0O0-0-0-0 


-o-0oO-0O+- 0 


For example if you want setting the volume at -32aB the 8 bit string is: 00100001 


SPEAKER ATTENUATORS 


Speaker LF 
Speaker RF 
Speaker LR 
Speaker RR 


0 

-2 

-4 

-6 

-8 

Not allowed 
Not allowed 
Not allowed 


0 

-10 
-20 
-30 


0 
0 
0 
0 
1 
1 
1 
1 


For example attenuation of 24dB on speaker RF is given by: 10110010 
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SOFTWARE SPECIFICATION (continued) 
AUDIO SWITCH - Select the input Channel to Activate 


Audio Switch 


x< 


Stereo 1 
Stereo 2 
Stereo 3 


Mute Input 
Mono 

Not Allowed 
Not Allowed 
Not Allowed 


XK KOK OK OK KOK 
mK OK OK OOK OK OK OK OK OO 
+--3-=3 30000 
-=3200-=-00 
420-000 


X = don’t care 
For example to set the stereo 2 channel the 8 bit string must be: 01000001 


BASS AND TREBLE - Control Range of + 15 dB (boost and cut) Steps of 2.5 dB 


C3 C2 Ci CO Bass 
C3 c2 Ci CO Treble 


20000000 
—=-3- 32 3AGd0000 
-=-=3A 00-00 
=-O-0-0-0 


oo----O00 -— — 
o-aor--o--o — 


1 1 
1 1 
1 1 
1 1 
1 0 
1 0 
1 0 
1 0 


C3 = Sign 
For example Bass at -12.5dB is obtained by the following 8 bit string: 01100010 


Purchase of |°C Components of SGS-THOMSON Microelectronics, conveys a license under the Philips 
7c Patent Rights to use these components in an I°C system, provided that the system conforms to 
the I°C Standard Specifications as defined by Philips. 
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DIGITAL CONTROLLED STEREO AUDIO PROCESSOR 


ADVANCE DATA 


CONTROL IS ACCOMPLISHED BY MICRO- 

WIRE/SPI - COMPATIBLE SERIAL BUS IN- 

TERFACE 

s INPUT AND OUTPUT PINS FOR EXTERNAL 
EQUALIZER 

a» THREE STEREO INPUT SOURCE SELEC- 
TION PLUS MONO INPUT 

» TREBLE, BASS, VOLUME AND BALANCE 
CONTROL 

» FOUR INDEPENDENT SPEAKER CONTROL DIP28 
(FRONT/REAR) ORDERING NUMBER: TDA7306 

a SINGLE SUPPLY OPERATION 

» VERY LOW NOISE AND VERY LOW DIS- balance (left/right) and fader (front/rear) proces- 

TORTION sor for high quality audio applications in car radio 


and Hi-Fi systems. 
Se ae The AC signal setting is obtained by resistor net- 
works and analog switches combined with oper- 
ational amplifiers. 


DESCRIPTION The results are: low noise, low distortion and high 
The TDA7306 is a volume, tone (bass and treble), dynamic range. 
BLOCK DIAGRAM 


SPEAKER 
ATTEN. 


VOLUME SPEAKER 
(L) ATTEN. 


VOLUME SPEAKER 23} FRONT 
(R) 
SPEAKER 
: SUPPLY 
yn | tostc ATTEN. 
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PIN CONNECTION (Top view) 


C REF 

+Us 

GND 

TREBLE (L) 
TONE [ (R) 
IN(R) 

OUT(R) 

RI 


CL 

CE 

DA 

N.C. 

OUT (LF) FRONT 
OUT CRF) OUT 


| 


BUS 
INPUTS 


OUT(RR) OUT 
B OUT(R) 
B IN(R) 
B OUT(L) 
B IN(L) 
OUT(L) 

IN(L) 


1 
2 
3 
4 
5 
6 
? 
8 
9 


RIGHT 


INPUTS Bass 


TONE 


PP 
Ee @® 


= 
N) 


LEFT 
INPUTS 


rxN 
Q) 


LEFT 


L1 INPUTS 


= 
pS 
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ABSOLUTE MAXIMUM RATINGS 


| Symbol _ Parameter | Value | nit_| 
a: Total Power Dissipation (Tamb = 25°C) 


THERMAL DATA 


| Symbol | escription =| Value | Unit 
Thermal Resistance Junction-pins Max °C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vs = 10V , Rt = 10KQ; Rg = 600 , f = 1KHz unless 
otherwise specified) 


| Symbol | Parameter | TestCondition | Min. | Typ. | Max. | Unit_| 


SUPPLY 

10 

| ts | SupplyCurent | ts 80 

Ripple Rejection Eo 

INPUT SELECTORS 

| | InputResistance | | 

| VDC) | InputDC Voltage | 8 || 

| Vinwax | Max.InputSignal | GV=00B_ d=03% | 15 | 20 | | vims | 

| Ns | Irputseperaton fez iia @)_1_s0_1_300_}__}_o8_ 
f= 10KHz (2) | 7o | eo | | dB 

| F._| OutputLoadResistance | Tk 
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ELECTRICAL CHARACTERISTICS (continued) 


[symbol | Parameter | Test Condition | Min. | Typ. | Max. | Unit_| 


VOLUME CONTROLS 


[Rw | inputResistance | tt | | ko 
| | ControtRange | |B 

Gnx |MaxGain | | tt | 
|| MaxAttenuation | tt 5 | 


| | StepResolution | te | | 
| | AttenuatorSetEror | Gv=-50to10dB | | 
P| trackingerron | 


SPEAKER AT TENUATORS 


|| ControRange | 8 t Tt] 
|| StepResolution S| see Note(a) 
| | Attenuator Set Error 


Tracking Error 
BASS AND TREBLE CONTROL (1) 


|| ControiRange | ts |B 
| | StepResottion | Es 8 | 


AUDIO OUTPUT 


| Vo | Max. Output Voltage sf d=09% 5 | 22 | ims | 
| RL__| OutputLoadResistance | | TK 
| C._—| OutputLoadCapacitance | Tt 


| OutputResistance | CT 0 | t50 | 
| Vo(DC) | DCVoltagetevel Ss | El 8 | | 


GENERAL 


Output Noise BW=22Hz| Gv=-0cB =—|——iz(Lsiss sd] 
to 22KHz | Out atten. > 20dB ar ae UV 
|G=0dB  CuveA ss | | 4 | 
S/N Signal to Noise Ratio All gain=0dB Vo=1Vrms 105 
BW = 22Hz to 22KHz 


| od | Distortion | F 1KH2; Vo = 1V; Gv=0 | vot | o4 | %_ 


Frequency Response (-1dB) Gy =0 High fae 
Low 


Channnel Separation left/right f = 1KHz 90 100 
f = 10KHz 70 80 


BUS INPUTS 


[vu | inputtowvoltage | Tw 
[Vin | inputHIGH Voltage | tk 
| | DigitalinputCurent | 


Notes: 

(1) Bass and Treble response see attached diagram. The center frequency and quality of the resonance behaviour can be choosen by the 
external circuitry. A standard first order bass response can be realized by a standard feedback network. 

(2) The selected input is grounded thru the 2.2uF capacitor. 

(3) See speaker attenuators table on "Software specification”. 
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Figure 1: Application Circuit 
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Figure 2: P.C. Board and Components Layout of the Fig.1 (1:1 scale) 
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Figure 3: Total Output Noise vs. Volume Setting Figure 4: Signal to Noise Ratio vs. Volume Setting 
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Figure 7: Distortion vs. Load Resistance Figure 8: Channel Separation (L1 - R11) vs. 
Frequency 
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Figure 9: Input Separation (L1 - L2) vs. Frequency 
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Figure 11: Quiescent Current vs. Temperature 
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APPLICATION INFORMATION 


Volume Control Concept 

Traditional electronic volume control circuits use a 
multiplier technique with all the disadvantages of 
high noise and distortion. 

The used concept, as shown in Fig. 12 with digital 
switched resistor dividers, provides extremely low 
noise and distortion. The multiplexing of the resis- 
tive dividers is realized with a multiple-input oper- 
ational amplifier. 


Figure 12: Volume Control 


N9@TOAZ388-86 


Bass and Treble Control 

The principle operation of the bass control is 
shown in Fig. 13. The external filter together with 
the internal buffer allows a flexible filter design ac- 
cording to the different requirements in car radios. 
The function of the treble is similar to the bass. 

A typical curve is shown in Fig.14. 


Figure 13: Bass Control 
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A special class-A output amplifier with a modu- 


continued 
Figure 14: Typical Tone Response 
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APPLICATION INFORMATION 


Outputs 


lated sink current provides low distortion and 
ground compatibility with low current consumption. 
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Figure 15: Complete Car-Radio System using Digital Controlled Audio Processor 
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APPLICATION INFORMATION (continued) 
SERIAL BUS INTERFACE 


The serial bus interface is compatible to MICRO- 
WIRE and SPI bus systems. 

During the LOW state of the chip enable signal 
(CE) the data on pin DA are clocked into the shift 
register at the LOW to HIGH transition of the 
clock signal CL. 

At the LOW to HIGH transition of the CE signal 
the content of the internal shift register is stored 
into the addressed latches. 


Figure 16: BUS Timing 


DATA LATCH 
(internal) 


Parameter 


TDA7306 


The transmission is separated into bytes with 8 bit 
according to the data specification of the audio- 
processor. After every byte a positive slope of the 
CE signal has to be generated in order to store 
the data byte. 


A special clock counter enables the latch of the 
data byte only, if exactly 8 clocks were present 
during the LOW state of the CE signal. This re- 
sults in a high immunity against spikes on the 
clock line and avoids a storage of wrong data- 
bytes. 


N3SBTODAZ3IG6 -86 
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CE High Time 
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SOFTWARE SPECIFICATION 
DATA BYTES 


STATUS AFTER POWER-ON-RESET 


Volume 
Speaker 


Volume Control 
Speaker ATT LF 
Speaker ATT RF 
Speaker ATT LR 
Speaker ATT RR 
Audio switch 
Bass control 
Treble control 


Audio Switch 
Bass 
Treble 


0 
0 
0 
1 
1 
1 
1 
1 


DOO] =3340 


X = don't care Ax = 2dB steps Bx = 10dB steps 
Cx = 2.5dB steps 


VOLUME 


AO | Volume 2dB Steps 


0 

-1.6 

-3.2 

-4.8 

-6.4 

Not allowed 
Not allowed 
Not allowed 


Volume 10dB Steps 


-"OoO-"0O-0+-0 


]— =| 4 = OOOO 
=| = O0O0}-_ + Og 


For example if you want setting the volume at -25.6dB the 8 bit string is: 00100001 
SPEAKER ATTENUATORS 


Speaker LF 
Speaker RF 
Speaker LR 
Speaker RR 


0 

-1 

-2 

-4 

-5 

Not allowed 
Not allowed 
Not allowed 


0 
-6 
-18 
-36 


0 
0 
1 
1 
0 
0 
1 
| 


For example attenuation of 20dB on speaker RF is given by: 10110010 
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SOFTWARE SPECIFICATION (continued) 
AUDIO SWITCH - Select the input Channel to Activate 


= 
2) 
w 
r 
2) 
w 


© 
[) 
x 
2 


Audio Switch 


Stereo 1 
Stereo 2 
Stereo 3 


Mute Input 
Mono 

Not Allowed 
Not Allowed 
Not Allowed 


KK KK OK OK OK OX 
< KK KK OK OK OK OX 
aa OOOO 
== O0O0-- = OO 
-0O0-0-0-0 


X = don’t care 
For example to set the stereo 2 channel the 8 bit string must be: 01000001 


BASS AND TREBLE - Control Range of + 15 dB (boost and cut) Steps of 2.5 dB 


C3 C2 C1 Cd Bass 
C3 C2 C1 CO Treble 


COCCOC0OC0O 
a a oo oo) 
==300--00 
=OoO-0-0-0 


oo--jH_] 00 = — 
o-o +0?0—- 


1 1 
1 1 
1 1 
1 1 
1 0 
1 0 
1 0 
1 0 


C3 = Sign 
For example Bass at -12.5dB is obtained by the following 8 bit string: 01100010 


Purchase of I7C Components of S@S-THOMSON Microelectronics, conveys a licence under the Philips ! 
°C Patent Rights to use these components in an I*C system, provided that the system conforms to : 
the I°C Standard Specifications as defined by Philips. 
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DIGITAL CONTROLLED STEREO AUDIO PROCESSOR 


ADVANCE DATA 


» INPUT MULTIPLEXER: 
-4 STEREO INPUTS 
- SELECTABLE INPUT GAIN FOR OPTIMAL 
ADAPTION TO DIFFERENT SOURCES 
a INPUT AND OUTPUT FOR EXTERNAL 
EQUALIZER OR NOISE REDUCTION SYS- 
TEM 
a VOLUME CONTROL IN 1.25dB STEPS 
» TREBLE AND BASS CONTROL |: 
» FOUR SPEAKER ATTENUATORS: 
-4 INDEPENDENT SPEAKERS CONTROL 
IN 1.25dB STEPS FOR BALANCE AND 
FADER FACILITIES | 
- INDEPENDENT MUTE FUNCTION 


2» ALL FUNCTIONS PROGRAMMABLE VIA SE- 
RIAL [°C BUS 


DESCRIPTION 


The TDA7318 is a volume, tone (bass and treble) 
balance (Left/Right) and fader (front/rear) processor 
for quality audio applications in car radio and Hi-Fi 
systems. 


PIN CONNECTION (Top view) 


CREF 
UDD 
GND 
L L 
TREBLE 
R 
IN(R) 
OUT(R) 


Wana unt WN KF 


RIGHT 
INPUTS 


PE 
NO FP @® 


LEFT 
INPUTS 


hs 
Ep 


DIP28 S028 


ORDERING NUMBERS: 
TDA7318 TDA7318D 


Selectable input gain is provided. Control is accom- 
plished by serial IC bus microprocessor interface. 
The AC signal setting is obtained by resistor networks 
and switches combined with operational amplifiers. 


Thanks to the used BIPOLAR/CMOS Tecnology, 
Low Distortion, Low Noise and Low DC stepping are 
obtained. 


SCL 

SDA 

DIG GND 
OUT LF 
OUT RF 
OUT LR 
OUT RR 
BOUT(R) 
BIN(R) 
BOUT(L) 
BIN(L) 
OUT(L) 
IN(L) 
L1 )} 


BUS 
INPUTS 


BASS 


LEFT INPUTS 


NSBTDAZFI1E-82 
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TEST CIRCUIT 


250 LEFT FRONT 


LEFT OUT 
INPUTS LEFT REAR 


TDAZ318 


260 DIGGND 


OUT 
RIGHT FRONT 


INPUTS 


OUT 
220 RIGHT REAR 


C16 2.2uF 
N91TOA7318-86 


THERMAL DATA 


| Symbol _ : | so2e | _pip2s | Unit _ 
Thermal Resistance Junction-pins max 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


Operating Supply Voltage 
Operating Ambient Temperature 
Storage Temperature Range 


QUICK REFERENCE DATA 


Input Gain 6.25dB step 
Mute Attenuation 


ae 
a 
a Fader and Balance Control 1.25dB step 
Se 
eee 
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286 


NOSIWWOHL-S9S ELS | 


SDINOULITITIOBOIN 


LL/E 


s.k pro ee? 


Cii 2.2uF 


| Ci4 cis 2.7NF 
108nF 1686nF 
OUT(L)} IN(L) BOUT(L) JBIN(L)] TREBLE(L) 


e e © 
4x RB . 
aare ? O LEFT FRONT 
—{| ° , 
C2 gp L2) 14 
—_{| O 
LEFT C3 il Lat 13 OL OUT 


; = 7 roitg. _ 
. INPUT 


; O SCL 
‘SELECTOR 7 
; I*c BUS DECODER + LATCHES SDA 


INNVYSVId 901d 


@ 
t 


RIGHT C6 as iar) =. | J | peels: 
a To ce 


INPUTS wer 
Cc? p22 RIGHT FRONT 
= ali | 
aaa |B 
4x 
2.2UF 0 
SUPPLY 
Ld 
Ee cael 21] 2a] 
() C) 


UCC AGND] CREF y OUT(R)] IN(R) BOUTCR) |BIN(R)| TREBLE(R) 


106nF 166nNF 


C3 Sa 22uF | 
C16 2.2uF ZO 


C16 
—L N9170A7318-05 


SLEZVGL 
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ELECTRICAL CHARACTERISTICS (refer to the test circuit Tamb = 25°C, Vs = 9V, RL = 10KQ, 
Re = 600, all controls flat (G = 0), f = 1KHz unless otherwise specified) 


| Symbol | __—Parameter__—|_——Test Condition | Min. | Typ. | Max. | Unit _| 


SUPPLY 


| Vs | Suppyvoltage | CT Tl | lt 
| is | SupplyCurent | tml 
Ripple Rejection as ee ee ee 
INPUT SELECTORS 
| Ru __| inputResistance | input 1,234 | 35 | 50 | 70 | 
ae ee ee ce 
| Sw___| InputSeparation(2) | tt | 0 |B 
pin 7, 17 ee ee ee 
| Ginn | Min.InputGain | tf 
| Givmax | Max.InputGain | tt. | 20 |B 
| Gstep_ | StepResolution | CE 8H | 75 |B 
Input Noise eae redbe | — ee le 
Voc Peston: aeentgainteps __F__}_4_}_20_ tv 
| |G=18.75tomute | | | Tm 


VOLUME CONTROL 


| Fy | InputResistance | 

| Cravce | ContolRange | 05 | 80 |B 

| Av | Min. Attenuation | 

| Avmax | Max.Attenuation 5 | 80 |B 

| Asrep | StepResolution | | 15 | 75 |B 
Av = -20 to -60dB -3 2 dB 

Tracking Error es all ae ea ee 
From OdB to Av max 

SPEAKER ATTENUATORS 

| Crange | ControlRange | 

| Ssrep__| StepResolution | 

| Ea | Attenuationseterror | Lee 

| Awure | OutputMute Attenuation | | 100 _| 
from 0 to mute 

BASS CONTROL (1) 

+12 

Step Resolution ai rae ir ee 

| RR Internal Feedback Resistance Pe ee 

TREBLE CONTROL (1) 

| Tstep | StepResolttion | a 
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ELECTRICAL CHARACTERISTICS (continued) 


| Symbol | Parameter | Test Condition |_Min. | Typ. | Max. | Unit_| 


AUDIO OUTPUTS 


| Vou | Clippinglevel desma | ms 
[m._[outputLoadesistance | = SST 2 (|| SSCs 
| C.__| OutputLoadCapacitancee | tf 
| Rour | Outputresisance | || tz | 
Vour__| DCVoltagelevel | | | | 


GENERAL 


Output Noise BW = 20-20KHz, flat 
output muted 
all gains = 0dB 


Acurve all gains = 0dB 


Distortion Av = 0, Vin = iane 
Ay = -20dB Vin = 1Vrms 


Vin = 0.3Vrms 
Channel Separation left/right 


Total Tracking error Av = 0 to -20dB 
-20 to -60 dB 


BUS INPUTS 


| Vu | inputLowVoltage | Et 
Yes fut ih tig —___ Fg | ty 
J InputCurrent | | ss | ua 


Output Voltage SDA Acknow- oe = 1.6mA 0.4 
ledge 


Notes: 


(1) Bass and Treble response see attached diagram (fig.19). The center frequency and quality of the resonance behaviour can be choosen by 
the external circuitry A standard first order bass response can be realized by a standard feedback network 


(2) The selected input is grounded thru the 2 2uF capacitor 


Figure 1: Noise vs. Volume/Gain Settings Figure 2: Signal to Noise Ratio vs. Volume 
Setting 


MNMG91TOAZI1E-89 MGITDAZ31€-18 


Meee 
aes 


NOISE 
“[ 


-8@ -6@ -4@ -2@ @ VOLUME(dB) a ee, oe OE a 


TI SGS-THOMSON ees ee eee ere ee 
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Figure 3: Distortion & Noise vs. Frequency 


N9G1TOAZI18-G7 


UIN=1URMS 

AU=@GdB 

ALL CONTROLS FLAT 
VOLUME =6dB, -26dB 


16 36 106 3608 1K 3K 16K f(HZ) 


Figure 5: Distortion vs. Load Resistance 


N3S1TDAP3I1E8-13 


Q@.015 fan 


Rload(KQ) 


Figure 7: Input Separation (L1 — L2, L3, L4) vs 


Frequency 


N91TOAPSIG-15 


VIN=1URMS 
AU=6dB 
ALL CONTROLS FLAT 


Figure 4: Distortion & Noise vs. Frequency 


MNG1TOAZS1G-12 


VIN=256mUVU 
AU=6dB 


ALL CONTROLS FLAT 
VOLUME=-@dB, -26dB 


16 36 166 3660 1K 3K 10K f(Hz2) 


Figure 6: Channel Separation (L — R) vs 
Frequency 


MNG1TOARPS1G-14 


UIN=1URMS 
AU=-6dB 
ALL. CONTROLS.<FLAT 


10° (Hz) 


Figure 8: Supply Voltage Rejection vs. 
Frequency 


MN9G1TOARZI1G-16 


USUR=6.5RMS 


ALL INPUT GROUNDED 
AU =@dB 
ALL CONTROLS FLAT 


1@ 386 J i* 1K. 33% 16h Caz) 


7B 


8G 


96 
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Figure 9: Output Clipping Level vs. Supply 
Voltage 


NGLTOAPS1G-17 


Figure 11: Supply Current vs. Temperature 


Is Beet eCs tae RB 191TDA7318 -88 
(KQ) 
58 
48 
46 
44 
42 
5 
-68 -49-28 @ 28 46 68 TI(°C) 4@ 
-68 
Figure 13: Typical Tone Response (with the ext. 
components indicated in the test 
circuit) 
(dB) NGITDAA3S1A-271 
: KE 
oO Y wwe 
LX 
B 
5 
18 
15 
18 30 100 366 1K 3K be f (Hz) 
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Figure 10: Quiescent Current vs. Supply Voltage 
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Figure 12: Bass Resistance vs. Temperature 
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I7C BUS INTERFACE 


Data transmission from microprocessor to the 
TDA73 48 and viceversa takes place thru the 2 
wires I*C BUS interface, consisting of the two 
lines SDA and SCL (pull-up resistors to positive 
supply voltage must be connected). 


Data Validity 

As shown in fig. 14, the data on the SDA line 
must be stable during the high period of the clock. 
The HIGH and LOW state of the data line can 
only change when the clock signal on the SCL 
line is LOW. 

Start and Stop Conditions 

As shown in fig.15 a start condition is a HIGH to 
LOW transition of the SDA line while SCL is 
HIGH. The stop condition is a LOW to HIGH tran- 
sition of the SDA line while SCL is HIGH. 


Byte Format 


Every byte transferred on the SDA line must con- 
tain 8 bits. Each byte must be followed by an ac- 


Figure 14: Data Validity on the CBUS 


knowledge bit. The MSB is transferred first. 
Acknowledge 


The master (uP) puts a resistive HIGH level on the 
SDA line during the acknowledge clock pulse (see 
fig. 16). The peripheral (audioprocessor) that ac- 
knowledges has to pull-down (LOW) the SDA line 
during the acknowledge clock pulse, so that the 
SDA line is stable LOW during this clock pulse. 


The audioprocessor which has been addressed 
has to generate an acknowledge after the recep- 
tion of each byte, otherwise the SDA line remains 
at the HIGH level during the ninth clock pulse 
time. In this case the master transmitter can 
generate the STOP information in order to abort 
the transfer. 


Transmission without Acknowledge 


Avoiding to detect the acknowledge of the audio- 
processor, the uP can use a simplier trans- 
mission: simply it waits one clock without check- 
ing the slave acknowledging, and sends the new 
data. 


This approach of course is less protected from 
misworking and decreases the noise immunity. 


‘ DATA LINE ‘ CHANGE: 
‘STABLE,DATA: DATA | 
VALID 


MNSBTORPIEB-18 
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ACKNOULEDGMENT 
FROM RECEIVER 
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SOFTWARE SPECIFICATION address (the 8th bit of the byte must be 0). The 
Interface Protocol TDA7318 must always acknowledge at the end 


. of each transmitted byte. 
The interface protocol comprises: =» Asequence of data (N-bytes + acknowledge) 


= A Start condition (s) A ey 
stop condition (P 
» Achip address byte, containing the TDA7318 " P F) 


TDA7318 ADDRESS 
MSB first byte LSB MSB LSB MSB LSB 


Stilolojolijolojo}ax | [ joatal | { fat | | [oatal | | [axe | 


cece ae ree ee ee eee ee ee 
Data Transferred (N-bytes + Acknowledge) 


ACK = Acknowledge 
S = Start 
P = Stop 


MAX CLOCK SPEED 100kbits/s 


SOFTWARE SPECIFICATION 
Chip address 


1 1 0 
MSB LSB 


DATA BYTES 


LSB FUNCTION 


Volume control 
Speaker ATT LR 
Speaker ATT RR 
Speaker ATT LF 
Speaker ATT RF 
Audio switch 
Bass control 
Treble control 


— =e 4 OO += $+ OC 


0 
; 
1 
1 
1 
0 
0 
0 
1 


Ax = 1.25dB steps; Bx = 10dB steps; Cx = 2dB steps; Gx = 6.25dB steps 


Ky SSS:THOMSON oe RE se 
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SOFTWARE SPECIFICATION (continued) 
DATA BYTES (detailed description) 
Volume 


LSB FUNCTION 
AO Volume 1.25dB steps 


0 


0 
1 
0 
1 
0 
1 
0 
1 


=-oO-'0O0- OO 


For example a volume of -45dB is given by: 
00100100 


Speaker Attenuators 


LSB FUNCTION 


Speaker LF 
Speaker RF 
Speaker LR 
Speaker RR 


For example attenuation of 25dB on speaker RF is given by: 
10110100 


—4 kz SGS-THOMSON “a 
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Audio Switch 


MSB LSB FUNCTION 
Gt GO S2 St SO _| Audio Switch 


0 0 0 Stereo 1 
0 0 1 Stereo 2 
0 1 0 Stereo 3 
0 1 1 Stereo 4 
1 0 0 Not allowed 
1 0 1 Not allowed 
1 1 0 Not allowed 
1 1 1 Not allowed 


+18.75dB 
+12.5dB 
+6.25dB 
OdB 
For example to select the stereo 2 input with a gain of +12.5dB the 8bit string is: 


01001001 


Bass and Treble 


F2OD00000 
=--3 32A0gqd000 
=-00-8--00 
“~OoO-0-0-0 O® 


oo~-A-$-a0°o_ = 
o-0o0-- on |" Oo = 


1 1 
1 1 
1 1 
1 1 
1 0 
1 0 
1 0 
1 0 


C3 = Sign 
For example Bass at -10dB is obtained by the following 8 bit string: 
01100010 


Purchase of I°C Components of SGS-THOMSON Microelectronics, conveys a licence under the Philips ! 
°C Patent Rights to use these components in an °C system, provided that the system conforms to : 
the I°C Standard Specifications as defined by Philips. 
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H/V PROCESSOR FOR TTL V.D.U 


HORIZONTAL SECTION 


= SYNCHRONIZATION INPUT : TTL COM- 
PATIBLE, NEGATIVE EDGE TRIGGERED 

= SYNCHRONIZATION INDEPENDENT FROM 
DUTY CYCLE TIME 

= OSCILLATOR : FREQUENCY RANGE FROM 
15kHz to 100kHz 

= HORIZONTAL OUTPUT PULSE SHAPER AND 
SHIFTER 

» PHASE COMPARATOR BETWEEN SYNCHRO 
AND OSCILLATOR (PLL1) 

= PHASE COMPARATOR BETWEEN FLYBACK 
AND OSCILLATOR (PLL2) 

= INTERNAL VOLTAGE REGULATOR 

= DC COMPATIBLE CONTROLS FOR PHASE 
AND FREQUENCY 


VERTICAL SECTION 


= SYNCHRONIZATION INPUT : TTL COM- 
PATIBLE, NEGATIVE EDGE TRIGGERED 

» SYNCHRONIZATION INDEPENDENT FROM 
DUTY CYCLE TIME 

# OSCILLATOR : FREQUENCY RANGE FROM 
30Hz to 120Hz 

= RAMP GENERATOR WITH VARIABLE GAIN 
STAGE 

» VERTICAL RAMP VOLTAGE REFERENCE 

=» INTERNAL VOLTAGE REGULATOR 

»®DC COMPATIBLE CONTROLS FOR FRE- 
QUENCY, AMPLITUDE AND LINEARITY 


DESCRIPTION 

The TDA8102B is a monolithic integrated circuit for 
horizontal and vertical sync processing in mono- 
chrome and color video displays driven by input 
TTL compatible signals. 


The TDA8102B is supplied in a 20 pin dual in line 


package with pin 11 connected to ground and used 
for heatsinking. 


June 1991 


(Plastic package) 


ORDER CODE: TDA8102B 


PIN CONNECTIONS 


Substrate Ground /10] Horizontal Phase Adjust 


Vertical Frequency Preset 9 | Phase Comparator 2 Output 


C13 | [8 | Horizontal Flyback Input 


Vertical TTL Input 


Vertical Ramp Output 


Vertical Amplitude Adjust 


Vertical Linearity Adjust 


Linearity Output 


Vertical Reference Voltage 


Vg 


7 | Horizontal Output 


6 | Horizontal Power Ground 


cs 


Horizontal TTL tnput 


Phase Comparator 1 Output 


90DSTDA8102B-01 
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866 
Lie 


Iky 


SOMMOUIEIIOUSIN 
NOSIWOHL-S)DS 


DC FREQUENCY 
ADJUST EMENT 


DC HORIZONTAL 
PHASE 
ADJUSTEMENT 


PHASE HORIZONTAL 
COMPARATOR OSCILLATOR VOLTAGE 


REGULATOR 
9, 111 


HORIZONTAL HORIZONTAL LOW SUPPLY 


SYNC TTL INTERFACE VOLTAGE is) oe | 


PUT 
one 7 PROTECTION 


DC VERTICAL 
AMPLITUDE 
ADJUSTEMENT 


VERTICAL VERTICAL 
TTL INTERFACE OSCILLATOR 


= ihe 


wae 
DC FREQUENCY 
PHASE PRESET 
COMPARATOR Rie el fl Be 
SHAPER ®» 


8 | 
= i Re if R14 
a 


HORIZONTAL VERTICAL DC VERTICAL 
FLYBACK SYNC LINEARITY 
INPUT INPUT ADJUSTEMENT 


c0-Gc0l8VGLSG06 
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ABSOLUTE MAXIMUM RATINGS 


Parameter | Unit 


Ptot Total power dissipation 
e@ amb < 70°C 1 4 W 
@ Tpin < 90°C ,| 5 W 


Storage and junction temperature - 40 to 150 
THERMAL DATA 

Junction-case thermal resistance 
Junction-ambient thermal resistance 


ELECTRICAL CHARACTERISTICS 
(Tama = 25°C, Vs = 12V, refer to the test circuits, unless otherwise specified) 


HORIZONTAL SECTION 


| Symbol | = Parameter ——————s|~—sTestconditions | Min. | Typ. | Max. | Unit _ 
| Vs | Supplyvoltagerange | C—(“‘(SC*d CONS CYTO S| 55S [OV 
| ls | Supplycurrent Ci 570 | mA 
6 a 
| oh | CurentatPint | set ma 
| Ve | VoltageswingatPin2 | Cid ee 
[ke | Free running frequency constant | ea KoxRix 02) | 28 [aoa] aa] 
| |Vs-Vil | Controlvoltagerange si (Seetechnicalnote1) | | 25 | | Vv | 
| lis} | Peakcontrolcurent | —“(*éi‘iESC“‘sTC 3 [mA 
Gain phase comparator 1 re i 16.6 Lo UA 
K3 = 2X 3/360 degree 
e Sync low 0.8 V 
ai 
e Input low - 10 LA 
| Ta __|InputpulsedurationT= 1 | —“‘iLS at CT oT | os 
| Vs___|Monostablethreshold = | Cs—C‘ CS | | | OV 
ts= C5x Vs /I5 (see technical note 2) 
Output pulse duration (low) - T= 1/fH @ fy= 27 kHz i. ee eed 
; @ fy = 100 kHz 0.25T Us 
y= 600 mA per Ae 


t 0. 


See technical note 4 


Permissible delay between output pulse 
leading edge and flyback pulse leading 
edge (for keeping a constant duty cycle) ; 


VELY Flyback threshold voltage at Pin 8 asec el 


lFLy Flyback input current at Pin 8 e Flyback On 
e Flyback Off 

8 Clamp voltage at Pin 8 e@ Ig. 1mA 
e lg=-imA 


Ky SG5 "THOMSON 


oO 
NJ 


< 


w 
(eo) 
+ 
sag 
m 
Nh 
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ELECTRICAL CHARACTERISTICS 
(Tamb = 25°C, Vs = 12V, refer to the test circuits, unless otherwise specified) 


HORIZONTAL SECTION (continued) 


Symbol Testconditions _| Min. | Typ. | 
Current for switching low the output pulse hee ee ee OS 
Peak control current 


Phase sensitivity at Pin 9 (See technical note 3) | fers 


mA 
mA 
egre 


Control voltage range ee OR Se 


Phase control sensitivity at Pin 10 V 
Horizontal phase adjustment Zero degree phase: flyback | - 45 +45 | degree 

centered on the center of 

the pulse at Pin 5 


(oe) f- 


Q. QO. 
@O 
oO 
9) @ 


Phase jitter constant 100 ; 150 ppm 
Ky 

gE - 

V 


(jitter = ere, 


Frequency drift versus supply voltage : Vs = 10.5V to 15.5V 
dF. 10° 


~ dV. fy 


Ko 


VERTICAL SECTION 


TALL Discharge time at Pin 13 Cig = 0.22 uF 
Vig = 4Vpp 


— 
— ie) 


0. 


s12 & No ee) 
© lo pe) foe) 
n 


+ 
[sBe g Bl<|Fe J ue 


Vig = 4Vpp 
Vig = 2.5V 
Output current at Pin 15 fie ee read 1_|__ma 
Kis Buffer gain constant at Pin 15 Vig =2.5V 
Vispp = Kis . Vi3Pp 
Kie Buffer variable gain constant at Pin 15: 2.5V < Vie < 4.5V 0.1 ; 
Kie= AVi5ppP 0.5V < Vig < 2.5V 
AVi6 . Vi3PP 
Input bias current at Pin 16 Vie= 0.5V b=50 1 uA 
Input bias current at Pin 17 Vi7= 4.5V | | 50 A 
_ Va7=3,5V 
Average voltage at Pin 18 : Vig = 2 + ——— Ris not connected | ee 
Linearity correction constant : Kig = Sige Rt alos Nap Pf t 
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ELECTRICAL CHARACTERISTICS 


TDA8102B 


(Tamb = 25°C, Vs = 12V, refer to the test circuits, unless otherwise specified) 


VERTICAL SECTION (continued) 


[Symbol | Parameter | Testconditions | Min. | Typ. | Max. | Unit | 


HORIZONTAL 


OSCILLATOR HOR SYNC 


V3H — Vbe 


V3.t Voc 


90DSTDA8102B-03 
fH (nom) = 26.8 kHz 


R1 = 6.8k Q 
R2 = 56 kO 
C2 = 1.8nF 
foull-in = fH (nom) [Mg =i | 1 R2 = fH (nom) ui (A) 


Vi/R1 lo 

where: Vi = 3.5V and |V3 - Vil is the control 
voltage range. 

The voltage at Pin 3 is limited by two clamping 
diodes at the voltage V3H and V3L 

When the PLL1 is synchronized and perfectly 
tuned, V3 = V1. 


Remark: The value of C2 influences the horizontal 
oscillator free running frequency; it doesn’t effect 
the pull-in range. If the horizontal frequency is 
changed by using Ri, the pull-in range changes 
accordingly with the formula (A). 


Technical note 2 

The internal pulse "ts", is generated by the current 
generator "Is" charging the external capacitor 
"C5", according with the formula (B): 


C5 .V 
ea aa (B) 


is recommended. 


h 8) 82) Vv 
| | 2 [| ma 
L4 4500 | 2P@ 


V 


Technical note 3: 
Kg = 67.5 degrees/volt represents the slope of the 
oscillator charging period of the waveform at 
Pin 2: 
360 x0.75 degree 
RG V 


Technical note 4: 

The second PLL can recover the storage of hor- 
izontal output stage maintaining a constant duty 
cycle till the trailing edge of the output pulse gets 
the trailing edge of the flyback pulse. From this 
point on, only the leading edge of the output pulse 
will be shifted covering a total phase shift of: 0.30T; 
overcoming this value, it will produce a notch in the 
output pulse (@ fy = 27kKHZ). 


Technical note 5: 

The voltage reference at Pin 19 can be used to 
polarize the DC operating point of the vertical boos- 
ter. This voltage corresponds to the double of the 
mean value voltage of the vertical sawtooth at 
Pin 13. 


Technical note 6: 


t(s) 


90DSTDA8102B-04 


VH- Vi VH- Vit 
ts 7 1/fy 
— (VH-Vy 1 Ki4 


t ee Se, 
©" (VH- Vi) fy fy 
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S0-dc0-L8VO0LSG06 


Vs 14V 


C2 cr 
100nF | 4704F T 


R1 R2 
3K i 3KNL] 47K 
HOR. SYNC. HOR. OUT 


VERT. SYNC. LI 


C8 cgot D1 
100nF | toon | 1N4001 


C12t 


: R27 IC3 
FLY INPUT TDA8172 


{_ {| 
47KN 24KN 56KN 


Fy Res C18 R22) oe! 1 


6 BKAL 3. 220nF TF 240KA|} 62K0 


georsvdal 


(ZZE8VGL YM) NVHOVIG NOILVOIIddV 


PACKAGE MECHANICAL DATA 
20 PINS - PLASTIC DIP 


e= 2,54 (2) 


e e e € e e - 


(1) Nominal dimension 
(2) True geometrical positior 


20 Pins 
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CONTROL HEAD PLAYBACK 
& RECORD AMPLIFIER AND SIGNALS INTERFACE 


=CONTROL HEAD PLAYBACK AMPLIFIER 
WITH AGC 

= CONTROL HEAD RECORD AMPLIFIER WITH 
SINK/SOURCE OUTPUT STAGE 

* CONTROL PLAY-BACK SIGNAL INVERTER 

= 4 COMPARATORS WITH INTERNAL FIXED 
THRESHOLD (2.5V) 

= COMPARATORS WITH GROUND/Vs COM- 
PATIBLE INPUTS AND OPEN COLLECTOR 
OUTPUTS 


$020 LARGE 
(Plastic Micropackage) 


DESCRIPTION ORDER CODE : TDA8118D 


The TDA8118 is a bipolar integrated circuit for VCR 
application. Itis intended to process the CTL-signal 
in record and playback mode. An internal AGC 
provides a wide range of input signal level. 5 further 
internal hysteresis comparators are intended to 
convert signals from optical and hall sensors to 
TTL-level. : 


PIN CONNECTIONS 


CTL AMPLIFIER INPUT ; RECORD 
AMPLIFIER OUTPUT 
CTL AMPLIFIER REFERENCE VOLTAGE fei 2 


CTL AMPLIFIER AGC TIME CONSTANT i 3 


CAPSTAN TACHO COMPARATOR INVERTED INPUT a 4 
CAPSTAN TACHO COMPARATOR a 5 


NOT INVERTED INPUT 16 its READ / WRITE INPUT 


CAPSTAN TACHO OPEN COLLECTOR OUTPUT i 6 15 || SENSOR INPUT 


SENSOR INPUT [ ] 7 14 | | OPEN COLLECTOR SENSOR OUTPUT 

OPEN COLLECTOR SENSOR OUTPUT [ | 8 13 | | SENSOR INPUT 
SENSOR INPUT [ | 9 12] | OPEN COLLECTOR SENSOR OUTPUT 
GROUND | | 10 11 | | OPEN COLLECTOR SENSOR OUTPUT 


91DSTDA8118-01 
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BLOCK DIAGRAM 


READ 


READ 


WRITE / READ VO 


Gapstan Facto 


Comnpardtor 
TDA8118 


91DSTDA8118-02 


ABSOLUTE MAXIMUM RATINGS 


ae 


mA 


Note * The circuit is ESD protected according to MIL-STD-883C 


THERMAL DATA 
Rth(j-a) | Junction-ambient Thermal Resistance 
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ELECTRICAL CHARACTERISTICS 
Vs = 5V +5%, Tamb = 25°C (unless otherwise specified) 


CTL READ AMPLIFIER 


[Vase [OTL Reference Votage(Pna)——=C=«dt=SC“‘Sé;*;CC¢CAAC*(Y ABS [OAT VI 
TnputResisnce(Piny)——SSSCiSSSCSCS~<“~*~‘“~sHOOYCSC*dtSC*idC 
) 


Gv Voltage Gain (Pins 1/19 AGC not active, 
Pin 3 = GND, f = 1kHz 

AGy Voltage Gain range of AGC (Pins 1/19) f = 1kHz, Rs = 220kQ, 18 
C3 = 33yF 


Fe _|FiterOuipatimpedancetPint) «| Cd | OC 
"Vw [Minimum Peak nputVotagetPint) | —SSsS~S OLS 


CTL PULSE DETECTOR 


Isink = 5mA, Pin 16 = Low, 
Pin 17 = Low 


VsatH | Output Saturation Voltage High State (Pin 1) | Pin 16 = Low, Pin 17 = High 
lsouRcE = SMA 
lsounce = 2MA 
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JF RcROELECTROMICS 
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TIMING DIAGRAM 


READ MODE (Pin 16 = H) 
Pint 4 


Pin19 A 
3V 


2 5V 
av i - 


Pin 17 A 


LS UL 


WRITE MODE 
Pin 17 A 


Pint A Three state 


Pnl6A 


ae ome 


PACKAGE MECHANICAL DATA 
20 PINS - PLASTIC MICROPACKAGE 


91DSTDA8118-03 


Index Area 
Zone de repére 


2? Outputs 


Sorties 


4/4 
4008 Ky SES OMoOn 


AYf, Bitouuemones 


TDA8120B 


MULTISTANDARD VIDEO AND SOUND IF SYSTEM 


a GAIN CONTROLLED IF AMPLIFIER 

a VIF OPERATING FREQUENCY UP TO 50 MHz 

» SYNCHRONOUS DETECTOR 

=» WHITE SPOT INVERTER 

a VERY LOW DIFFERENTIAL ERROR 

» VERY LOW PHASE ERROR 

a INTERNAL AGC SWITCH (B/G - L) 

a» AGC TOP. SYNCH. FOR STANDARD B/G 

a AGC TOP WHITE FOR STANDARD L 

a QUASI SPLIT SOUND FOR STANDARD B/G 

a» SOUND DETECTOR FOR STANDARD L 

» VIDEO MUTING FACILITY 

a SEPARATED SOUND OUTPUT 

» OPERATES WITHOUT EXTERNAL GATING 
PULSE 


DESCRIPTION 


The TDA8120B is a monolithic IC for TV video IF and 
Sound IF amplification and demodulation that can 
operate with all the TV standards. 


The Video IF section can handle negative (B/G) or 
positive (L) modulated video signals by means of 
DC switching. 


PIN CONNECTIONS 


AFAMOUT | | 1 


SUPPLY VOLTAGE Veo 
AGC TIME CONSTANT Toy 


CARRIER TUNING 
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The Sound IF section acts as a Quasi Split Sound 
(QSS) subsystem in B/G transmission and allows a 
second Sound IF with high rejection of the video in- 
formation. 


The DC switch can modify the Sound IF configura- 
tion to process AM modulated Sound signals (L). 
The TDA8120B is assembled in a 24 pin dual in line 
power package. 


(Plastic Package) 


ORDER CODE : TDA8120B 


AGC TIME CONSTANT Tas 
AGC TIME CONSTANT Tis 
STANDARD SWITCH 


QSS OR AM INPUT 


VIDEO IF INPUT 


AGC TIME CONSTANT T,y 
AND VIDEO MUTING 


TUNER AGC OUTPUT 
TUNER AGC DELAY 
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TDA8120B 


BLOCK DIAGRAM 

4 | 9 | 
STANDARD | SSW PHASE ~< al 
22 SWITCH LIMITER SHIFTER Bier ies m 
(B/G orL) (0° or 180°) | — 


18 


— 


a 
VIDEO WHITE SPOT INV 
sa ee DEMOD NOISE INVERT 
( ) AND BUFFER VIDEO PREAMP 


VIREO SECTION 


AND or TOP WHITE CLAMP 
AGC DELAY MIN VIDEO DETECTOR 


i) AGC AMPLIF TOP SYNC CLAMP 
13 


AND PHASE 
SHIFTER (90°) 


AGC AMPLIF 
AND 
AGC DELAY 


SOUND SECTION 


TDA8120B 
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ABSOLUTE MAXIMUM RATINGS 


Video Out, QSSour, AF AM Out, DC Output Current 
T, 


Storage and Junction Temperature — 40 to 150 °C 
Voltage at Pin 14 


THERMAL DATA 


ea et Gy, SGS-THOMSON 
VF iCROELECTROMES 
1010 


TAB-01 


TAB-02 


TDA8120B 


ELECTRICAL CHARACTERISTICS (Vs = 12 V, Tamb = 25 °C) 


[Symbot| Parameter | ‘Test Conditions| in | Typ. [ Max. | Unit 
VIDEO IF SECTION V, = 10 mVams (black field), Fo = 38.9 MHz ; unless otherwise specified 

[We | Supply Votage pindandping)——TSSSCS=«di HOB] TORT 
Pe [suppycures if eS Oma 
[Vow [Tepwiieteet Sf note ff 6 || 
BRN a er CS 


Video Output B/G eer Depth 3 Vpp 
= 90% = = 1.5kQ 


rae Ty Eee output Variat. between Standards = 100% eau 
G and 


ee 
a 
ce 


am 
Cz 
ee ee 
En ee ae ae 
[8 | Banas) Paves a e090 [7 | [| oe 
| Vie 


Input Sensitivity for Full Output Signal D=90% lie || 
Carrier Leakages Fo = 38.9 MHz SS 


Differential Gain Subcarrier Modulated Stair- 
case Video Signal 
D=90 % 
Differential Phase Subcarrier Modulated Stair- degree 
ee Video Signal 
90 % 


eee Product Video are Relative 
Level = 

Chroma eaEeaiiek Relative 
Level = — 3.2 dB 

Sound Carrier Relative Level 
= a dB 


Input Resistance 1.5 
(between pin 16 and pin 17) 
Input Capacitance halt 
(between pin 16 and pin 17) 
QUASI! SPLIT SOUND CHANNEL OR FRENCH SOUND CHANNEL (see notes 1 and 2) 
V20-21 Input Sensitivity for Full Output Signal R Channel Missing 50 uV 
(between pin 20 and 21) 
AGC Range AVs=1dB R Channel 
Missing 
V5 Output Voltage Standard B/G Ri = 6002 AC Coupled 100 mVrRas 
Fo = 5.5MHz 
Ri = 600Q AC Coupled 50 mVreas 
ace: 5.5MHz 


| OutputCurrent = Current 2. [eee | ae 


‘ar Signal Output Impedance (QSS) Fos 5: eae or 50 
Fo = 5.74MHz 


: 3/5 
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TDA8120B 


ELECTRICAL CHARACTERISTICS (continued) 


rSymbol[ _____Parameter___—=«|_——‘TestGondions | Min. | Typ. [ Max. | Unit 


QUASI SPLIT SOUND CHANNEL OR FRENCH SOUND CHANNEL (see notes 1 and 2) 
Input Resistance 135 
(between Pin 21 and Pin 20) 
Input Capacitance pF 
(between Pin 21 and Pin 20) 


Noise Ratio QSS (after SIF limitation Channel R or Channel L 
and FM SERGcIC ton Switched off 
Fo = 5.50MHz Fm = 1kHz At = + 30kHz | 60 dB 
Fo = 5.74MHz Carrier Modulated with Syncs.| 58 dB 
Pulses Only. 
CCIR 468-2 Recommendant 


Wut voi Sree er vi 
a 

2A oni imposes 
oe 
va 
Vn 
a 


a 
[BG Operation —SSC‘iSC‘“(SNSOC‘“‘(‘SC*S 
FE 
WdeoMuing SSC~“~*~‘“dSSC“‘“‘“CS*SSCS 


Notes : 1. QUASI SPLIT SOUND CHANNEL 


Video carrier relative level = 0 dB f= 38 9 MHz 
oe, Sound carrier relative level = -— 13 dB (mono or L) f = 334 MHz 
= Sound carrier relative level = — 20 dB (R) f= 33 16 MHz 


Vi = 10 mV Video carrier modulated with syncs , V22 = 2 V, unless otherwise specified 
2. FRENCH SOUND CHANNEL 
Vi = 10 mV (Carrier level) ; f. = 39.2 MHz , Fm = 1 KHz ; m = 80 % ; Vo2 = 08 V, unless otherwise specified. 


TEST CIRCUIT 


SAW FILTER 
ree a) 
Vis 


AGC delay ad; 


QSS (B/G) 
or AM (L) 


TDA8120B 


c3 C4 
il II 


AF AM OUT 38 9MHz 5 5OMHz OUT VIDEO OUT 38 9 or 32 7MHz 
5 74MHz OUT 
~O Vs 
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CIRCUIT OPERATION 


The TDA8120B (see block diagram) consists of a 
video section and a sound section. The integration 
of both sections on the same chip requires a high 
isolation at IF frequencies. This is achieved by phys- 
ically separating the two sections, with separate 
power supplies and ground pins. In addition, special 
care has been taken in the choice of pad positions 
for the IF inputs and sound/video outputs. 


The video section consists of three AC-coupled IF 
stages with more than 60 dB AGC range, flat ampli- 
tude/frequency response from 10 to 85 MHz and lin- 
earized phase slope from 30 to 50 MHz. Video car- 
rier regeneration is performed by a tuned limiter. The 
carrier is then applied to the video demodulator 
through a special circuit which switches the carrier 
phase from 0 to 180° so that the video polarity can 
be maintained constant when the standard switches 
from B/G to L. A noise inverter and a white spot in- 
verter are included to eliminate ultra-black and white 
pulses. 


A top sync or a top white clamping circuit and a min- 
imum DC video component detector are imple- 
mented by two double comparators the character- 
istics of which may be controlled by an external con- 
trol input to adapt to the modulation type for each 
standard. The voltage at the output of the two com- 
parators is memorized by an external capacitor and 
used to drive the AGC network, which allows an 
input regulation of the video carrier from less than 
100 nV to 100 mV. A delayed control storage with 


TDA8120B 


current output for the turner AGC completes the 
video section. 


The sound section consists of three IF stages with 
the same characteristics as the video IF stages and 
an identical network to control and set the gains of 
the three IF amplifiers. The output of the third IF 
stage feeds the AM/AGC detector and the QSS sec- 
tion. 


The AM/AGC detector consists of a wideband limiter 
for AM sound regeneration or video carrier regener- 
ation used to feed the synchronous multiplier and 
consequently to obtain the AM demodulated audio 
signal. In addition, a DC voltage proportional to the 
peak-to-peak value of the video carrier is produced. 
Two comparators complete the sound AGC loop. 


The subsequent QSS section consists of a refer- 
ence amplifier tuned to the video IF which buffers a 
wideband limiter to reject completely the video AM 
information without introducing incidental phase 
modulation (IPM). 

Following the limiter there are a 90° phase shifter 
and a linear-to-logarithmic converter which drives a 
linear multiplier as a demodulator for the intercarrier 
2nd sound IF. This quadrature multiplier rejects all 
video components transmitted in DSB thatis low fre- 
quency componenis of the video signal. 


In addition to the sound and video sections, the 
TDA8120B includes a block for standard switching 
(B/G or L) controlled by a TTL-compatible input. 


PACKAGE MECHANICAL DATA : 24 PINS - PLASTIC DIP 


14 1 max 


(yw, SGS-THOMSON HS 
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TDA8123A 


MULTISTANDARD VIDEO IF SYSTEM 


=» MULTISTANDARD VIDEO IF (POSITIVE AND 
NEGATIVE MODULATION) 

#® WHITE SPOT INVERTER AND NOISE SUP- 
PRESSOR 

=» HIGH INPUT SENSITIVITY 

» VERY LOW SENSITIVITY OF VISION OUTPUT 
AMPLITUDE VERSUS TEMPERATURE AND 
Vcc . 

» VERY LOW DIFFERENTIAL PHASE AND GAIN 

=» VERY LOW SENSITIVITY TO THE DETUNING 
OF THE IF VIDEO CARRIER 

# HIGH STABILITY OF THE TUNER AGC CUR- 
RENT 


DESCRIPTION 


The TDA8123A is a multistandard B/G and L video 
IF demodulator consisting of three AC coupled IF 
stages with more than 60dB AGC range, flat ampli- 
tude/frequency response from 10 to 85 MHz and 
linearized phase slope from 30 to 50MHz. 

Video carrier regeneration is performed by a tuned 
reference amplifier and a wide band limiter increas- 
ing the linearity, the differential phase and gain and 
reducing the sensitivity to the detuning of the 
38.9MHz coil. 

The carrier is then applied to the video demodulator 
through a special circuit which switches the carrier 
phase from 0° to 180° so that the video polarity can 
be maintained constant when the standard swit- 
ches from B/G to L. 

A noise inverter and a white spot inverter are 
included in order to eliminate ultra-black and white 
pulses. The last one can be disabled applying a 
voltage higher than 2V at Pin7. 

The video output is applied also to the AGC circuit 
that performs a top sync or a top white clamp, 
implemented by two double comparators, and rec- 
onstructs the DC video components in accordance 
with the two different standards. The voltage at the 
output of the two comparators Is memorized by an 
external capacitor and used to drive the AGC net- 
work, which allows an input regulation of the video 
carrier from less than 100nV to 100mV. 

The integrated circuit is completed by a delayed 
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ADVANCE DATA 


control storage with current output for the tuner 
AGC. This current has a very low sensitivity to 
temperature variations. 

The TDA8123A includes also a block for the stand- 
ard switching (standard B/G or standard L) control- 
led by a TTL compatible input. 


(Plastic Package) 


ORDER CODE: TDA8123A 


PIN CONNECTIONS 


VIDEO IF INPUT [ | 1 VIDEO IF INPUT 
STANDARD SELECT [ | 2 GROUND 
GROUND { | 3 NOT TO BE CONNECTED 
AGC TIME CONSTANT Wie 
luy OUTPUT NOT TO BE CONNECTED 


VIDEO OUTPUT 


TUNER AGC DELAY [| 


WSI SWITCH 
CARRIER TUNING [ _ 


AGC TIME CONSTANT 


CARRIER TUNING 
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TDA8123A 


BLOCK DIAGRAM 


IF INPUT 
IF INPUT- 


DELAYED AGC 


| TUNER OUT 


ABSOLUTE MAXIMUM RATINGS 


@ 


we le 


WHITE NOISG VIDEO OUT 


INVERTER 


NEGATIVE 
MODULATED 
AGC 


POSITIVE 
MODULATED 
AGC 
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Supply Voltage 
Tuner AGC Voltage 
Video Out DC Out Current 


Pin 2 Input Current 


Power Dissipation at Tams = 70°C 


THERMAL DATA 


Junction-ambient Thermal Resistance 


1016 
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ELECTRICAL CHARACTERISTICS 


Vs = 12V, fvc = 38.9MHz, Vvc = 10MVrRus 

Mod. AM/DSB_ : Ta = 25°C, Input Video Signal = Sawtooth 
Standard B/G :R=10%,D =90% 

Standard L >M=100%, R <6% 

(unless otherwise specified) 


Parameter Test Conditions 


Supply Voltage Range Vout unchanged 
Supply Current 

Input Sensitivity 

AGC Range 

Top White Level B/G 

Top Sync. Level B/G 

DC Output Voltage for Zero Carrier B/G 
Top White Level L 


Top Sync. Level L 


Vout = - 3dB 


See Fig.1 
See Fig.1 
See Fig.1 
See Fig.1 
See Fig.1 
DC Output Voltage for Zero Carrier L 


Difference between Vpp B/G and Vpp L 


a|o/a/2) a) 5 al} a} 
ol]wo] oOo] 8} | © N/M |s 


Threshold of Negative Noise Clamp 
White Spot Inverter ON 


— 
fm) 
j) 


Under the top sync. level - See Fig.1 


rea ie 
(om) 
Slo 


—_ 
— pare NJ 


or unconnected 


White Spot Inverter OFF 
White Inverter Threshold Over the top white level - See Fig. 1 


White Inverter Insertion Level See Fig.1 


Top White Level Relation versus Supply Vs range 
Voltage 


Top Black Level Relation versus Supply 


Vs range 
Voltage 


Video Output Peak to Peak Variation versus 
Supply Voltage 


Bandwidth (- 3dB) 


Flatness of Video Response in the Whole 
AGC Range 


DC Output Current 


Residual Carrier at Video Output in the Whole 
AGC Range 


Differential Gain 


Vs range % 


Pin 11 held at 10V 


38.9MHz 
77.8MHz 


B/G and L 
B/G and L 


moo —_ © Sed 


Differential Phase 


Differential Gain Variation versus Detuning of 
+ 400kHz of LC at Pin 8 and 9 


Differential Phase Variation versus Detuning 
of + 400kHz of LC at Pin 8 and 9 


Intermodulation Products related to the 
Demodulated Color Carrier (1.07MHz) 


Video carrier = O0dB 
e Color carrier = -6dB 
Sound carrier = -20dB 


= 
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ELECTRICAL CHARACTERISTICS (continued) 


Vs = 12V, fvc = 38.9MHz, Vvc = 10mMVrms 

Mod. AM/DSB_ : Ta = 25°C, Input Video Signal = Sawtooth 
Standard B/G :R=10%,D =90% 

Standard L >-M=100%, R < 6% 

(unless otherwise specified) 


10% to 90% 
See Fig. 4 


Vir = const., Ta = 100°C 
ItuNER = tuner Max. / 2 


Input Resistance Symmetrical between Pin 1 
and 16 


T ~ QO. = i= 


i 
Cd 
oe! 
fd 
— 
ie 


F O 
STANDARD . WHITE NOISE 
SWITCH INVERTER SWITCH 
x ~ . Ns Vs 


10kKQ 


O 
AGC VOLTAGE | TUNER 91DSTDA8123A-03 
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_ [57 SRN 


TDA8123A 


MEASUREMENTS CONFIGURATION 
Test Pattern Generator Test Pattern Generator Waveform Monitor 
PM5570 PAL TEK 141A Vectorscope PM5661 
REF. 


Neg/Pos Modulator Attenuation Attenuation Test Board 
PM 5580 1dB/s TDA8123A 


Oscilloscope 
NEGATIVE MODULATION POSITIVE MODULATION 


M = 100% M = 100% 
R=10% R<6% 

Filter Mode = DSB Filter Mode = DSB 
Predistorsion = Off Predistorsion = Off 
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Figure 1 : Output Video Signal Levels 


WHITE SPOT 
THRESHOLD 


EQUILIBRIUM 
DC LEVEL 


TOP WHITE 


WHITE SPOT 
INSERTION 


TOP SYNC. 
NOISE CLAMP 
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Figure 2 : AGC Current (standard B/G) 
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Figure 3 : Tuner AGC Output Current 


I; (mA) 


ea a A 
aes ses 


V4 (V) 
16 2 24 28 32 36 
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Figure 3 : AGC Current (standard L) 
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Figure 4 : Starting Point of Tuner Regulation 
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PACKAGE MECHANICAL DATA 
16 PINS - PLASTIC DIP 


(1) Nominal dimension 
(2) True geometrical position 


22.44 max. 
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MULTISTANDARD VIDEO IF INTERFACE 


PRELIMINARY DATA 


#® AUTOMATIC IDENTIFICATION OF PICTURE- 
CARRIER MODULATION POLARITY 

»"VIDEO SIGNAL IDENTIFICATION (FOR 
SOUND MUTING) 

® ANALOG AND DIGITAL A.F.C. FOR STOP 
TUNING FUNCTION 

=» PICTURE CARRIER DETECTION IN A RANGE 
OF 1MHz AROUND THE IF-PICTURE CAR- 
RIER VALUE 


DESCRIPTION (Plastic Package) 


The TDA8124 has been developed in order to ORDER CODE : TDA8124 
permit automatic standard switching and tuning 
when coupled with a multistandard VIDEO IF IC 
(for example TDA8120). It contains an A.F.C. syn- 
chronous demodulator and an A.F.C. comparator, 
a video polarity identification circuit with logic and 
a video signal identification system. 


PIN CONNECTIONS 


SUPPLY VOLTAGE | | 1 20 |_| P.C. POLARITY MODULATION OUTPUT 
EXTERNAL PRESET | } 2 19} | ENABLE 
STOP-TUNING OUTPUT | | 3 18 | | VIDEO IDENTIFICATION OUTPUT 
UP/DOWN INPUT | ]} 4 17] | PEAK DETECTOR CAPACITOR 
A.F.C.OUTPUT | ] 5 16] | BLACK LEVEL CAPACITOR 


RESET F-FDELAY | | 6 15 | | NOT TO BE CONNECTED 


NOT TO BE CONNECTED | | 7 14.[ | COMPOSITE VIDEO INPUT 
IF TANK CIRCUIT | [8 13] | RIPPLE DETECTOR 
IF TANK CIRCUIT | | 9 12] | IF PICTURE CARRIER INPUT 
GROUND | | 10 11] | IF PICTURE CARRIER INPUT 


91DSTDA8124-01 
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TDA8124 


BLOCK DIAGRAM 


AFC OUTPUT 


VIDEO POLARITY 
IDENTIFICATION 


VIDEO SIGNAL 
IDENTIFICATION 


=< = 


SN 


* Pins 3, 18,20 open collector 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


Supply Voltage (Pin 1) 


Operating Ambient Temperature Range 
Storage Temperature Range 


THERMAL DATA 


Junction-case Thermal Resistance 
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Junction-ambient Thermal Resistance Max. 
ax. 


UP/DOWN STOP TUNING 
INPUT 


OUTPUT 


IL 


ENABLE 


JL 


EXTERNAL PRESET 


VIDEO 
POLARITY 
OUTPUT 


TURN ON 
LATCHES 
CLEAR 


VIDEO 


IDENTIFICATION 


OUTPUT 
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Value 


0 to + 70 


M 


OMSON 
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ELECTRICAL CHARACTERISTICS 


Tams = 25°C, Vcc = 12C (unless otherwise specified) 
e Positive video input signal V; = 3Vpp with top sync level = 3V 
e Enable < 0.8V or open 


Test Conditions 


a 
S 


ia 
fm) 
| & 
— 
NO 
maa 
Go 
No 
<E 


iS 

ié) NO 
3 
< 


e B/G standard: 

M = 100%, D = 90% 
e L/E standard : 

M = 100%, RR < 6% 


e L/E standard : 
M= 100%, R< 6% 


(<e) . 


e B/G standard: 
M = 100%, D = 90% 


Composite Video Input Voltage 


Ripple Voltage accross the 5.6nF 1 
External Capacitor 


oo 
- 
Ny 


C13 = 5.6nF 


—_— sk as — 


P| Black Level Cimplevel 
PF Reeevotage 
a 
—— 


oO? 


Peak Detector Voltage 
Peak Detector Ripple Voltage 
Pee a Video Identification Current Capability 1 


Minimum Sync Amplitude for Video 
Identification 


External Preset up/down and enable 
switch voltages 


oe External Preset, up/down, Enable Pins 


Input Impedance 


_ Video Identification Out Voltage 


|| 
C16 = 680nF P| 
ane 
ol 
a 


3/8 
O16 
3/3 
P>i< 


=k oa | ow} ow 
| Ol]lN IN 


afd 
Opn 
ra) 
8 
ro) 


Enable > 2V 

P.C. IF = 38.9MHz 

e L/E (positive modulation) 
e B/G (negative modulation) 


112/P.C.1F=389MHz | 50 | | | mre 


Qic = 80, Co = 56pF, 


a }|ilh 
o]On 


IF Picture Carrier Input Voltage 1 


A.F.C. Output Slope 


A ee 
[vespevetage —=SS=~=~‘srt | SSSSCSC~*~dCTSC*i ws | 


e No picture carrier or 
39.4MHz < IF < 38.4MHz 

e With picture carrier 

IFpc = 38.9MHz 

IFpc = 39.4MHz 


Lo = 0.298uH, Ro = 2.5kQ 


De 


3/4 
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TYPICAL APPLICATION (with TDA8120) 


5 = 0 298nH 


MULTISTANDARD 
VIDEO IF 


INTERFACE TDA8124 
5 6nF 


VIDEO INPUT 


STANDARD SWITCH 


IDENTIFICATION 
OUTPUT 


“Pins 3, 18,20 open collector 
Recommended load about 5kQ 


PACKAGE MECHANICAL DATA 
20 PINS - PLASTIC DIP 


Dimensions in mm 
es 2,54 { 2) 


e e e e e e - 
i 


STOP TUNING OUTPUT 
ENABLE 


EXTERNAL PRESET 
VIDEO POLARITY OUTPUT 


91DSTDA8124-03 


(1) Nominal dimension 
(2) True geometrical positior 
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SYNC SEPARATOR AND VIDEO SIGNAL IDENTIFICATION 


ADVANCE DATA 


» AC COUPLED COMPOSITE VIDEO SIGNAL 


#» COMPOSITE SYNC OUTPUT 
= EDGE TRIGGERED VERTICAL SYNC OUTPUT 
# AUDIO MUTING OUTPUT 
(Plastic Package) 
ORDER CODE : TDA8128 
DESCRIPTION 


The TDA 8128 Is a monolithic integrated circuit in 
DIP8 package. It provides composite sync, edge 
triggered vertical sync and audio muting signals. 


PIN CONNECTIONS 


COMPOSITE VIDEO INPUT | | 1 
GROUND | | 2 71 | GROUND 


COMPOSITE SYNC OUTPUT L_] 3 6 |_| VERTICAL SYNC OUTPUT 
PEAK DETECTOR CAPACITOR | | 4 5 | | MUTE OUTPUT 


91DSTDA8128-01 
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This 1s advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice 
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TDA8128 


BLOCK DIAGRAM 


COMPOSITE SYNC OUTPUT 


COMPOSITE z BLACK 7 SYNC aes - : 
CLAMP INTEGRATOR MONOSI EEE 68} SYNC 


VIDEO 


MUTE 
OUTPUT 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 


THERMAL DATA 


SEPARATOR 


‘Symbot]SSSCParametor—SSSSS*dSSC® ‘| Ot 
| Sik Curent (Pns38.)—SSCSCS~“*~“~*~*~‘“‘“~*~*~SCSCSO Sk 
[SoageTompeae SSS 


VERTICAL 


OUTPUT 


PEAK DETECTOR 


ai CAPACITOR 
fo 


91DSTDA8128-02 


Junction-ambient Thermal Resistance 90 Typ. 


GENERAL DESCRIPTION 


The TDA8128 extracts the composite and vertical 
sync signals from a video input signal with a nega- 
tive going horizontal sync pulse. 

By means of an internal monostable, the beginning 
of the vertical sync is triggered by the rising edge 
of the first serration in the vertical sync period. 


ELECTRICAL CHARACTERISTICS 
Voc = 12V, Tamb = 25°C, 


Video Signal : standard PAL color bar generator (Vi = 2Vpp) (unless otherwise specified 


Test Conditions Min. | Typ. 


Parameter 


Pin 
Suppyvetage iC 
SuppiyGuren 


Supply Current 


Input Signal Range 


2/4 


1028 


The device also provides information when the 
input signal is not a true video signal or if its 
amplitude is below a certain limit. 

The output stages are supplied by an internal ref- 
erence voltage so that no external pull-up resistors 
are needed. 


~~ 
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ELECTRICAL CHARACTERISTICS (continued) 
Voc = 12V, Tamb = 25°C, 
Video Signal : standard PAL color bar generator (V| = 2Vpp) (unless otherwise specified) 


Symbol] Parameter (| Pin | _TestCondtions |Win. [Typ [Max] Unit 

COMPOSITE SYNC OUTPUT 

Vin Mi nptsy Pulse Ampitude | 1 | Stabe cup sgnalonPinS |__| 530" | 40 | in| 

We [Puseampiude | 8 
fee | mv 

: 

ai 


(ee) 


ioe) 


T3/1 Composite Sync Extract Delay 3/1 | At50% of sync pulse amplitude aa 


IDENTIFICATION OUTPUT 
Vion | Min. Input Composite Sync Identification output going from no 300 | 350 | mVpp 
Pulse Amplitude ident to ident 
Viorr | Max. Input Composite Sync 1 Identification output going from 150 | 210 mVpp 
Pulse Amplitude ident to no ident 
Biel Kec cesar Ul 
Pln 1 
| Vea | | | 5 |v 53 | Vv 


HYS 
Vs5H Identification Output Voltage 5 | Video not identified | Ao oO: ipeet 


Internal Pull-up Resistor 


VERTICAL PULSE OUTPUT 


Vi min Min. Input Composite Sync 
Pulse Amplitude 


Identification Delay Delay between the first incoming 


inverted line pulse and ident out- 
put signal 

e C4 = 1uF 

e C4 = 470nF 


1 Stable output pulse (Pin 6) 300 | 350 | mVpp 

Input pulse increasing 

Vertical Pulse Width Ea Standard PAL color bar pattern 
Vé6H 


(2Vpp) 
Won [VercatPuseampiude | 6 | SSSSSC=sAB YP | SOT 
Vous | OutputSaturationVotage | 6 [k=tma ||| 200 | 
[Re [InternalPuupResior | 6 | SSS—«d 8B | S| BS | 


TDFR_ | Vertical Pulse Delay 6/1 | Delay between the first incoming 1 2 us 
inverted line pulse (Pin 1) and ver- 
tical pulse at 50% amplitude 

Vertical Rising Edge Jitter h 36e Video signal pollution free | | too] | ns | 


WAVEFORMS (Pin 7 grounded) 


NUTONE a ee SS SS 
COMPOSITE 
SYNC OUTPUT 


VERTICAL 


SYNC OUTPUT eC ( 


SO0DSTDA8128-03 
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TYPICAL APPLICATION 


COMPOSITE 
VIDEO INPUT 


VERTICAL SYNC OUTPUT 


MUTE OUTPUT 


91DSTDA8128-04 


PACKAGE MECHANICAL DATA 
8 PINS - PLASTIC MINIDIP 


Oa 
0 38 7 62 (2) vias’ 
0508 


12/7 max 


(1) Nominal dimension 
(2) True geometrical position 
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ae tS isirsaettse nia 


kyz 36S THOMSON TDA8160 


INFRARED REMOTE CONTROL RECEIVER 


2 LOW SUPPLY VOLTAGE (Vs = 5V) 

» LOW CURRENT CONSUMPTION (Is = 6mA) 

s INTERNAL 5.5 V SHUNT REGULATOR 

» PHOTODIODE DIRECTLY COUPLED WITH 
THE I.C. 

2 INPUT STAGE WITH GOOD REJECTION AT 
LOW FREQUENCY 

» LARGE INPUT DYNAMIC RANGE 

» FEW EXTERNAL COMPONENTS 


MINIDIP 
(Plastic Package) 


ORDER CODE : TDA 8160 
DESCRIPTION 


The TDA 8160 is a monolithic integrated circuit in- 
lead minidip plastic package specially designed to 
amplify the infrared signals in remote controlled TV, 
Radio or VCR sets. It can be used in flash transmis- 
sion mode in conjunction with dedicated remote 
control circuits (for example : M491-494). 


PIN CONNECTIONS 


OUTPUT | | 1 8] | PEAK DETECTOR 
7 |_| DECOUPLING 


SUPPLY VOLTAGE | | 3 61 | GROUND 
DiDCBIAS | | 4 


91DSTDA8160-01 
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BLOCK DIAGRAM 


S- 8662/1 
88DSTDA8160-02 


TEST CIRCUIT 


BPW41N Ss 


TDA 8160 


S- 866074 


88DSTDA8160-03 
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ABSOLUTE MAXIMUM RATINGS 


Storage and Junction Temperature — 40 to 150 
| Pror__| Total Power Dissipation at Tams = 70 °C 


THERMAL DATA 


Thermal Resistance Junction-ambient Max 200 


ELECTRICAL CHARACTERISTICS 
(refer to the test circuits ; Vs =5 V, fy = 10 KHZ, Tamp = 25 °C, unless otherwise specified) 


“ie | Suppo Curentiansy [CS 
TGvtat | Vottage Gain (iststags) | SS 
ey 


Transconductance (2nd stage) 
Vin Input Voltage Sensitivity 
(pin 5) 
Input Current Sensitivity For Full Swing at the Output 
(pin 5) Pin 1 
| Fin __| Input Impedance ee! 
LyR Low Frequency Rejection at C1 = 100 pF f = 100 Hz 
the Input Stage 


CIRCUIT DESCRIPTION (see the block diagram) 


The infrared light received from D1 generates an AC of 50mA/V (Re = Zero). Asensitive peak detector de- 
signal that comes into the device at pin 5. The ca- tects the amplifier signal ; one open collector output 
pacitor C1 and the integrated 10KQ resistor (pin 4) (pin 1) gives out the recovered pulses. 

filter out the low frequency noise. 


The first stage shows a voltage gain of about 28aB ; 
the second stage is a voltage to current converter 


For Full Swing at the Output 
Pin 1 
Rgen = 600 Q 


: 3/4 
YZ BePonuonos ae 


TAB-01 


TAB-02 


TAB-03 


TDA8160 


Figure 1 : Recommended Application Circuit for the Drive of the IC M491 by Means of a Flash Mode IR. 
Transmitter only, in a TV 16 Station Memory Remote Control Subsystem. 
The Above Shown IR Receiver Application must be Housed Inside a Metal Can Shield. 
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= = om Cc OI VOLTAGE 
i . 
“le Poon ‘Tisont “Poorer 
6 7 
aly 


5 
BSx93 
: of 
2N 3903 


Ort2V 


bf 68 
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PACKAGE MECHANICAL DATA: 8 PINS - PLASTIC DIP 


0 51 min 


762(2) 


> « 27 max 


6 35 (1) (1) Nomina! dimension 
(2) True geometrical position 
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INFRARED REMOTE CONTROL RECEIVER 


ADVANCE DATA 


2 LOW SUPPLY VOLTAGE (Vs = 5V) 

» LOW CURRENT CONSUMPTION (Is = 4mA) 

a» INTERNAL 5.5V SHUNT REGULATOR 

« INPUT STAGE WITH GOOD REJECTION AT 
LOW FREQUENCY 

» SELECTIVE AMPLIFIER 

» LARGE INPUT DYNAMIC RANGE 

» HIGH INPUT SENSITIVITY 

a A.G.C. FACILITY 


DESCRIPTION (Plastic Package) 


The TDA8162 is a monolithic integrated circuit in 14- 
lead dual in line plastic package specially designed 
to amplify the infrared signals in remote controlled 
TV, Radio or VCR sets. 

It is properly designed to work in "CARRIER" trans- 
mission mode and the open collector output allows 
direct operation with dedicated remote control circuit 
(for example M206) or microprocessor systems 
ST6 Family). 


ORDER CODE : TDA8162 


PIN CONNECTION 


POSITIVE OUTPUT |_| 14] | TIMING NETWORK 
NEGATIVE OUTPUT |_| 
PULSE SHAPER |_| 


SUPPLY VOLTAGE | | 


D1,DC BIAS | | 


91DSTDA8162-01 
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BLOCK DIAGRAM 


The infrared light received from D1 generates an al- 
ternate current that, through the transistor 11, 
comes into the device at pin 7. 


The capacitor C1 and an internal network filter out 
the low frequency noise. 


The first stage, the gain of which is controlled by AGC, 
shows a maximum voltage gain of about 30dB. 


The second stage is a selective amplifier (the fre- 
quency is generally included between 30kHz and 
40kHZ2), with an voltage gain of about 50cB, loaded by 
Lo, Co. 


A sensitive peak detector detects the amplified sig- 
nal, two open collector outputs (pin 1, 2) allow pos- 
itive and negative signals respectively. 


89DSTDA8162-02 


The recovered signal drives the AGC block that con- 
trols the gain of the first stage when too strong signal 
is received. 


This block (AGC) is a block at fast charge and slow 
discharge. 


The detected information can be reshaped by con- 
necting a suitable capacitor at pin 3 ; in such a way 
the carrier is integrated and the outputs become 
square wawes that can directly drive one micropro- 
cessor (avoiding a digital filter otherwise needed). 


A voltage Regulator is also integrated, when you 
use a SV of alimentation, this regulator is automati- 
Cally disabled. 


2/4 
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ELECTRICAL CHARACTERISTICS 
Refer to the test circuit ; S1 to "a" ; Vss = 12V ; Vs = 5V ; fo = 38.43kHz, 


Tamb = 25°C (unless otherwise specified) 
Supply Current (pin 5) Vs = 5V 
V, =0V 


Stabilized Voltage at Pin 5 Is = 8mA 
S; to "bh" : 


, First Stage Voltage Gain Pin 4 to GND 


T Unit 


ae) 
Nh 


9.25 


Ss 


Vs 
Vs 


2nd Stage Voltage Gain Via = 500MVpp 


| Min. 
= 
fea 
aa 
2nd Stage Bandwidth Co = 9.53nF 
Lo: Ls = 1.8mH ; 
— 
ed 
es 
ons 


kHz 


100 


uVpp 


Input Voltage Sensitivity (pin 7) For 500mVpp at Pin 14 
Input Current Sensitivity (pin 7) For 500mVpp at Pin 14 


100 


C 


Low Frequency Rejection at the 2.2nF, f = 100Hz 
Input Stage 


1-e. i= 
Peak Detector Sensitivity Full Swing at Pin 1 and at 
(pin 12) Pin 2 


150 
5 


yp. 

5 

4 
5:5 
30 
50 

1 
30 
150 

mVpp 
00 


=) 


TAB-01 


mVpp 


fo = 30 9kHz 
Lo = 18mH 
Co = 14.7nF 


TDA8162 


91DSTDA8162-03 
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PACKAGE MECHANICAL DATA 
14 PINS - PLASTIC DIP 


0.51 min. 


< yl| oA 
Oar lee 7.62 (2) 45 


6.35 (1) (1) Nominal dimension 
) (2) True geometrical position 
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HORIZONTAL AND VERTICAL PROCESSOR 


a 503kHz REFERENCE OSCILLATOR 

a 5.5V SUPPLY VOLTAGE INTERNALLY REGU- 
LATED 

a VERY SOPHISTICATED SYNC. SEPARATOR 

» COUNT DOWN TIMING LOGIC 

u ADAPTS AUTOMATICALLY TO 625 LINE/50Hz 
AND 525 LINE/60Hz STANDARDS 

m 50/60 Hz IDENTIFICATION OUTPUT 

» AUTOMATIC VERTICAL AMPLITUDE COR- 
RECTION 50/60Hz 

a CRT PROTECTION CIRCUIT 

a PHASE-CORRECTED HORIZONTAL OUTPUT 
WITH CONSTANT DUTY CYCLE 


(Plastic Package) 
ORDER CODE : TDA8185I 


DESCRIPTION 


The TDA8185I is a monolithic integrated circuit in 
24 pins dual in line plastic package intended for TV 
signal processing and driving Horizontal and Verti- 
cal output stages. It was specially designed for VCR 
working conditions. 


PIN CONNECTIONS (top view) 


PEAK DETECTOR | | 1 24 | | SUPPLY VOLTAGE 
SYNC LEVEL | | 2 23 | | VCRSWITCH 
VIDEO INPUT | 3 22 | | VERTICAL BLANKING 
VIDEO DETECTOR | | 4 21 [| | SYNC STATUS 
HORIZONTAL FLYBACK | | 5 20 |_| VERTICAL SAWTOOTH OUTPUT 
PHASE SHIFT FILTER | | 6 19 | | GROUND 
HORIZONTAL OUTPUT |_| 7 18] | REFERENCE 
GROUND | | 8 17} | VERTICAL SAWTOOTH 


HORIZONTAL SAWTOOTH | | 9 16 | | PROTECTION FLIP-FLOP 


PHASE COMP 1 FILTER [ ] 10 15 | | SUPER SANDCASTLE 
TIME CONSTANT SWITCH |} 11 


91DSTDA81851-01 
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BLOCK DIAGRAM 


rial 


FLYBACK 
INPUT 


) 


FLYBACK 
OETECTOR 


SYNC SEP HORIZONTAL 


PROTECTION 
O INPUT 
7 Yec 


HORIZONTAL 
OUTPUT 


+e SUPER SAND 
CASTLE OUTPUT 


@ 50 %SYNC RACKS BLANK 


LEVEL DETECTOR COINCIDENCE 


VERTICAL 
VERTICAL SYNC FLYBACK/ BLAN 
INTEGRATOR COINCIDENCE 


& PEAK 
DETECTOR 


ZONTAL 
Ch 
cTOR 


BLANKING & 
SUPER 

SANOCASTLE 
LOGIC 


VCR 
f SwticH 


VERT RAMP 


VERTICAL Outer 
HORI 1oorn =f GAIN (20) —O LAK: 
£0 ADJUDt > Vo'ls 
OETE 


(9) 


VERT RAMP 
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Parameter 


Supply Voltage at Pin 24 (low impedance) 


Voc Voltage at Pins, 7, 15, 21 


Total Power Dissipation (Tamb = 70 °C) 


Storage and Junction Temperature — 40 to 150 


THERMAL DATA 


Thermal Resistance Junction-pins Max : °C 


ELECTRICAL CHARACTERISTICS 
(Vs =5V, Vcc =12 V, Tamb = 25 °C, unless otherwise specified) 


Supply Voltage (pin 24) 
( ) 


Supply Current (pin 24 
Stabilized Voltage at Pin 24 


2/7 Zi 
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TAB-02 
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ELECTRICAL CHARACTERISTICS (continued) 
(Vs =5V, Vcc =12V, Tamb = 25 °C, unless otherwise specified) 


rSymbot[___——~=«avameter—=~=S=*d:CetConations | Win. | Typ. | Max. Unit 


SYNC. SEPARATOR 


V3 Peak to Peak Input Signal (negative video 


signal) 
VIDEO IDENTIFICATION AND VCR SWITCH 


[Ves _| VORSwichVotage —sSSSSSC*dSSC“‘(SC™#O™W (NOY OT [OM] VI 
Vs — | Theshld Vatage for Tine GonsiantSwiching | _——=SC~sSC*isSCes | 


Peak Output Current Lock 


OSCILLATOR 

Fo _['FreefunringFequency —=SSS«dSSSCS~S~YCTSC*idSC Td 
So | Frequency GontolSenstivy————S*dYSSS tO] 
[Vio | GontrolVorage Range «SSSSSC*dPSCid BO] 


SYNC-—OSCILLATOR PHASE COMPARATOR 
[he [ ConroiPeak Curent SST SSSSSS*dSSdSC OS 
ES 


[af | Catching and Holding Range]; 
FLYBACK — OSCILLATOR PHASE COMPARATOR 

Ve [ Coniroivotagefance SiS 

is | Fivback input Gurent————SSSC* 

[Flyback put Theshold ———SSSCdCSSSSCSC~* 

aaa 

be oe 


EB 
N| > 


0.1 


Pe alee — a] Peak Control Current 
aad Static Control Error 


ta Permissible Delay between Output Pulse and tyback = 12 US 
Flyback Pulse 


Key Pulse and Middle of Sync. Pulse 


Key Pulse Duration 


| iB : 
oO) 
ee) 


Vertical Blanking Duration 


Output p.p. Sawtooth Voltage 
V20 Pedestal Voltage 


[OupatGurent 
Output Pulse Duration Lo 


SYNC. STATUS OUTPUT 


Vo1 Output Voltage 50 Hz 12 V 
60 Hz 6.25 7 7.45 V 
Unlock 0.3 V 


c 3/7 
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ELECTRICAL CHARACTERISTICS (continued) 
(Vs =5V, Vcc =12 V, Tamb = 25 °C, unless otherwise specified) 


[symbol[_____—‘Paramieter_—~—~—~—~=*~=Teat Conditions [ Min. | Typ. | Max | Unit 


OVERALL PHASE RELATIONSHIP 


to Phase Difference between Middle of Flyback and 2 Us 
Middle of Sync. Pulses 


VERTICAL BLANKING OUT AND FLY. INPUT 


Blanking Output Voltage 


Flyback Threshold Input 
Flyback Current Input 


Notes: 1. With try = 12 ws and t = 29 us. 
2. The TDA8185 may be operated on a 5 V supply directly. A 5.5 V shunt regulator is available internally for oper- 
ation on higher supply voltage ; in this case an external limiting resistor is required. 
Without the external limiting resistor care must be taken to ensure that the supply voltage does not exceed 5.5 V 
or the regulator will intervene and the decice could be damaged. 


Figure 1 : Horizontal and Vertical Deflections for 30AX C.R.T. 
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My 


SONMOMMITTIOUOIN 
NOSWOHL-S9S 


Evol 
LIG 


SYNC. 
VIDEO STATUS _ VCR_ PROT.S.S. 
1N OUT SWITCH IN OU 


Cy DD ( 
1N 4148 AD 1 


| co | RS ry 6 R 16] 470pF 

0.47 uF 1.5nF 150pF 5. hen. 10] 25V 

cs Ae 
K 

ae C19 sede C20} 1.8K 

Ww 

13. +14. 21~«23 

eee TDA 8185 
a7 T 91817 20 
aA 8/19 


-PHASE = 
ADJ. 220KN. 


C 
T 


1N4148 


D3 


220uF OF ici [crs 
ay O22uFe_ ° 


C10 C12 1000uF 
35V 
: R21 


1.5. 


Las C23 
Lee pt tha 
=< MF 1N4001 
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Figure 3 : P.C. Board and Components Layout of the Circuit of Fig. 2 (1:1 scale). 
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PACKAGE MECHANICAL DATA 
24 PINS - PLATIC DIP 


Dimensions inmm 


e=254 


32 2 max 


Gy, SGS-THOMSON 
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kyz 36S; THOMSON TDA8190 


TV SOUND CHANNEL WITH DC CONTROLS 


a SEPARATE VCR INPUT AND OUTPUT PINS 
un 4W OUTPUT POWER INTO 16 

» NO SCREENING REQUIRED 

HIGH SENSITIVITY 

EXCELLENT AM REJECTION 

LOW DISTORTION 

DC TONE/VOLUME CONTROLS 

THERMAL PROTECTION 


DESCRIPTION 


The TDA8190 is acomplete TV sound channel with 
DC tone and volume controls plus separate VCR 
input and output connections. Mounted in a 
Powerdip 16 + 2 + 2 package, the device delivers an (Plastic Package) 
output power of 4W into 16Q (d = 10%, Vs = 24V) 
or 1.5W into 8Q (d = 10%, Vs = 12V). Included in ORDER CODE : TDA8190 
the TDA8190 are : IF amplifier limiter, active low- 
pass filter, AF pre-amplifier and power amplifier, 
turn-off muting, mute circuit and thermal protection. 
High output, high sensitivity, excellent AM rejection 
and low distortion make the device suitable for use 
in TVs of almost every type. Further, no screening 
is necessary because the device is free of radiation 
problems. 


PIN CONNECTIONS 


TURN-OFF MUTING |_| | | AF PA INPUT 
SOUND IF INPUT [ | AF PA FEEDBACK 
IF DECOUPLING |_| SUPPLY VOLTAGE 
IF DECOUPLING | | AF PA OUTPUT 
GND 
GND 
DETECTOR (FM) DCVC OUTPUT 
DETECTOR (FM) VOLUME CONTROL POT 


DEEMPHASIS AND VCR OUT |_| 


VCR INPUT [|_| |_| TONE CONTROL CAPACITOR 
91DSTDA8190-01 
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BLOCK DIAGRAM 


dC 
VOLUME 
CONTROL 


THERMAL 
PROTECTION 


C10 C13 
$1 
a q at 


VCR OUT VCR IN 


88DSTDA8190-02 


| Vs | Supply Voltage (pin 18 


v ee 
; a at 


in 18) 
Le Input Voltage (pin 2) 
oe Output Peak Current (repetitive) 


Curent (pn 


Prot Power Dissipation : at Tpins = 90 °C 43 W 
at "hae = 70 °C | W 
Storage and Junction Temperature — 40 to 150 


THERMAL DATA 


Rih j-pins Thermal Resistance Junction-pins 


Rth j-amb Thermal Resistance Junction-ambient 


(*) Obtained with GND pins soldered to printed circuit with minimized copper area. 


2/11 j 
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ELECTRICAL CHARACTERISTICS 
(refer to the test circuit, Vs = 24V, S1 : on, Af = + 25kHz, Vi = 1mV, Py = 12kQ, fo = 4.5MHz, 
fm = 400HZz, Tamb = 25°C, unless otherwise specified). 


[ Symot | + Parameter ——_—=«|_—=—~Test Gondions | Min. | Typ. | Max | Unt 
DC CHARACTERISTICS 

ae my ey, 
a 
vi [Pint oc Vase | Penta A=PTOM «||| 
ere [psa 
(| euescort Drain Curent Ce 
IF AMPLIFIER AND DETECTOR 

[Vane | lut Lining VolageatPin2 C3B)] Vow4Vme «Y=; «| 100 | 
Au [Artec MeuiaionRejecion ()_| m=08.Vi=tnV. Von Vine | | 60 |_| eB 


DC VOLUME CONTROL 


Ky Volume Attenuation Po =0Q9 
(resistance control) Po = 4.3 kQ 
Po = 12 kQ 


Ve Control Voltage K=0dB 
K = 26 dB 
K = 88 dB 
AKy Volume Attenuation Thermal Drift Tpins = 25 to 85 °C 
Tone (resistance control) Po = 4.3 kQ 


DC TONE CONTROL 


S1: Off 

Vio = 200 mV 

P; = 12 kQ to 100 Q 
far = 10 kHz 


AUDIO FREQUENCY AMPLIFIER 


Output Power (d = 10 %) Vs =24V Ri = 16Q 
Vs=12V Ri=8Q 


Frequency Response of Audio Ampli-| Po =1W Rt = 16 Q 
fier (— 3 dB) 31: Off 


Vio = 200 MV Vo = 4 Vrms 
@400 Hz 


G7 SGS-THOMSON ee 
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ELECTRICAL CHARACTERISTICS (continued) 
(refer to the test circuit, Vs = 24V, S1: on, Af = + 25kHz, Vi = imV, Pi = 12kQ, fo = 4.5MHz, 
fm = 400HZ, Tamb = 25°C, unless otherwise specified). 


(Symbol | —-Paremeter—=—=«|~~SCTeat Gondtions (Typ. [max | Unt] 


V.C.R. 


Total Harmonic Distortion of pin 9 Af = + 7.5 kHz 0.5 % 
Output Signal Viz 1mvV 
Suey Voltage Rejection at Output Af = frpple = 120 Hz 
Pin 9 Po = e kQ. 
S+N r N Signal to Noise Ratio at Output Pin9 | Af= 25 kHz 
Vi.21mvV 
[On 


= hisses co) 


Total Harmonic Distortion for S1: Off 0.5 3 % 
20 dB Overload of V10 Vio=1Vims Vo=4 Vims 


OVERALL CIRCUIT 


Distortion (* Po =50mW Af=+7.5 Hz 
0.5 % 
0.5 % 


Vs=24V Ri = 16Q 
Vs=12V Ri = 8 Q : 
nine) Vo=4Vm@ no Viivind [To] | | 8 


* Test Bandwidth = 20KHz. 


TEST CIRCUIT 


Tone Volume 


VCR OUT VCR IN 
(V10) 


88DSTDA8190-03 
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TEST CONDITIONS (unless otherwise specified) 


Vs = 24V : Qo = 60 ; fo = 4.5MHz; 

Vin = ImV ; fm = 400HZz ; Af = + 25KHz ; 

Figure 1 : Relative Audio Output Voltage and Figure 2 : Output Voltage Alternation vs. DC 
Output Noise vs. Input Signal. Volume Control Resistance (a) or Vs. 


DC Volume Control Voltage (b). 


G.5058/2 


0 2 4 6 8 0 2 14 P2(KN) 
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Figure 3 : DC Tone Control Cut of the High Audio Figure 4 : Amplitude Modulation Rejection vs. 
Frequencies for some Values of Input Signal. 
Resistance adjusted by P1. 
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Q — factor of the Detector Coil. 


Figure 6 : Recovered udio Voltage vs. Unloaded 


Figure 5 : AAMR vs. Timing Frequency Change. 
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Figure 8 : Distortion vs. Frequency Variation. 


Figure 7 : Distortion vs. Unloaded Q — factor of 
the Detector Coil. 
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Figure 9 : Distortion vs. Tuning Frequency Figure 10 : Distortion vs. Output Power. 
Change. 
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Figure 11 : Audio Amplifier Frequency Response. Figure 12 : Output Power vs. Supply Voltage. 
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Figure 14 : Power Dissipation and Efficiency vs. 


Figure 13 : Power Dissipation vs. Supply 


Output Power. 


Voltage(sine wave operation). 
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Output Voltage vs. Supply — 


Figure 15 : Quiescent Drain and Quiescent 
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APPLICATION INFORMATION (refer to the block diagram) 


IF AMPLIFIER-LIMITER 


It is made by six differential stages of 15dB gain 
each so that an open loop gain of 90dB is obtained. 


While a unity DC gain is provided, the AC closed 
loop gain is internally fixed at 70dB that allows a typ- 
ical input sensitivity of 50nV. 


The differential output signal is single ended by a 
20dB gain amplifier that through a buffer stage, 
feeds the detector system. 


Internal diodes protect the inputs against overloads. 
-. Pin 2 is the IF non-inverting input 


. Pin3 is decoupled by a capacitor to open the AC 
loop 


. Pin 4 grounded by a capacitor, allows a typical 
sensitivity of 50uV. (see VCR facility too). 


LOW-PASS FILTER, FM DETECTOR AND AN- 
PLIFIER 


The IF signal is detected by converting the fre- 
quency modulation into amplitude modulation and 
then detecting it. 


Since the available modulated signal is a square 
wave, a 40 dB/decade low-pass filter cuts its har- 
monics so that a sine wave can feed the two-reso- 
nances external network L1, C8 and C9. 


This network defines the working frequency value, 
the amplitude of the recovered audio signal and its 
distortion at the highest frequency deviations. 


The two resonances f1 (series resonance) and f2 
(parallel resonance) can be computed respectively 
by : 


Xu1 - Xcg 


= ————— _ and Xii =X 
Ea oe L1 C8 


Xcg 


The ratio of these frequencies defines the peak-to- 
peak separation of the "S" curve : 


A differential peak detector detects the audio fre- 
quency signal that amplified, reaches the deempha- 
sis network RO ; C11. 


The AF amplifier can be muted (see turn-on and 
turn-off switch and VCR facility). 


. Pin 7 is the output of the low-pass filter and one 
input of the differential peak detector 


. Pin 8is the other input of the differential peak de- 
tector 


. PinQis used to provide the required deemphasis 
time constant by grounding it with C11. At this pin, 
the internal impedance of which is typically of 
1.1K, is available the recovered audio signal as 
auxiliary output. 


DC TONE CONTROL 


The same signal available or applied to pin 10, after 
a voltage to current converter, reaches, the DC 
Tone Control block. It operates, inside the 10KHz 
bandwidth, by cutting the high audio frequencies 
with a variable slope of an RC network, by means 
of P1. 


The maximum slope of the RC network is of 20dB 
per decade and its pole is defined by : 


Xc11 = 6.8K, typically. 
Pin 11 - At this pin is tied the tone capacitor. 
Pin 12 - Is the DC Tone Control input. 


DC VOLUME CONTROL 


After tone control regulation, the AF current signal 
reaches the DC volume control block that controls 
its intensity. The normal control, for which the block 
has been designed for a narrow spread, is produced 
by P2 ; however, without P2, a voltage control can 
be operated by forcing a voltage at pin 13 through 
R8. 


. Pin 12, already seen as a DCTC input, is the ref- 
erence voltage for the DCVC. Because of this, a 
small interface between tone and volume regu- 
lation can be expected. 


.~ Pin 13 is the DC volume control input. 

. Pin 14 after a current to voltage converter, the 
audio frequency signal comes out at this pin. 

AUDIO FREQUENCY POWER AMPLIFIER AND 

THERMAL PROTECTION 


Through C12 the signal reaches the amplifier non- 
inverting input. The closed loop gain is defined by 
the feedback at pin 19 (inverting input) or by the ratio 


Gy =20Log FS +4 (gp) 
R5 


The amplifier, thermally protected, can supply 4W of 
power into a 16 load with 24V of supply voltage. The 
power output stage is a class B type. 


- Pin 20 is¢he non-inverting input 
- Pin 19 is the inverting input 
- Pin 17 is the output of the AFPA. 


: o/11 
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TURN-ON AND TURN-OFF SWITCH 


This block has been mainly designed to avoid, turn- 
ing on the TV set, that transients, produced by the 
vision output, can reach the speaker. 


Moreover this block, together an optimized rise time 
and full time of the supply voltage Vs, can avoid any 
pop generally produced during the turn-on and the 
turn-off transients. 

Turninig on, pin 1 follows the supply voltage Vs by 
means of C7 ;a threshold is reached and the muting 
of the AFPA output (pin 17) is suddenly produced. 
When Vs reaches it stop, C7 charges itself through 
the input impedance of pin 1 and the muting is re- 
moved with a time constant depending on the C7 
value. 


Turning off, the Vs trend, in series to the voltage Vs 
Vi and which C7 is charged, drives pin 1 at a low 
level threshold and a sudden muting is produced 
again. 

Since the turn-off can be operated with high output 


5 


rp ee a eee &77 S&S:THo 


power, if the muting operates when the current 
through the inductance of the speaker is different 
from zero, a flyback is generated and then a small 
pop can be produced. 


The flyback is clipped by integrated diodes. 


The thresholds that produce the muting have been 
chosen in the way that 1 Vpp of ripple on the supply 
voltage does not produce any switching.. 


. Pin 1 is the turn-on and turn-off muting input. 


SUPPLY 


An integrated voltage regulator with different output 
levels, supplies all the blocks operating with small 
signal. 


- Pin 18 is the main supply of the device. 


- Pin5;pin6; pin 15 and pin 16 are the ground of 
the supply. These pins are used to drain out from 
the device the heat produced by the dissipated 
power. 
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Figure 16 : Application Circuit. 
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HIGH SENSITIVITY 

EXCELLENT AM REJECTION 

DC VOLUME CONTROL 
PERITELEVISION FACILITY 

a 4W OUTPUT POWER 

an LOW DISTORTION 

a THERMAL PROTECTION 

a» TURN-ON AND TURN-OFF MUTING 


DESCRIPTION 


The TDA8191 is a monolithic integrated circuit that 
includes all the functions needed for a complete TV 
sound channel. The TDA8191 is assembled in a 20 
pin dual in line power package. 


PIN CONNECTION 


TURN-ON AND TURN-OFF MUTING |_| 
SOUND IF INPUT |_| 
IF DECOUPLING |_| 
IF DECOUPLING | | 


DETECTOR (FM) 
DETECTOR (FM) 


DEEMPHASIS AND AF OUT |_| 
AF INPUT |_| 


March 1991 


TDA8191 


TV SOUND CHANNEL 


DIP20 
(Plastic Package) 


ORDER CODE : TDA8191 


| | AF PA INPUT 

| | AF PA FEEDBACK 
| | SUPPLY VOLTAGE 
| | AF PA OUTPUT 


| | DCVC OUTPUT 
| | VOLUME CONTROL 
| | REF. VOLTAGE 


11 | | FUNCTION SWITCH 
91DSTDA8191-01 
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ABSOLUTE MAXIMUM RATINGS 


vs 
Vi 
VI ) 


vs 

pw Noteseatint SSCS 
[wi [ input Votage (pn 
re 
2 


) 
Output Peak Current (repetitive) a 
Output Peak Current (non repetitive) a ee 
Ptot Total Power Dissipation : at Tpins = 90°C 4.3 
at Tamb = 70°C 1 


Tstg, Tj Storage and Junction Temperature — 40 to 150 


THERMAL DATA 
Rth (-pins) Junction-pins Thermal Resistance Max 14 °C/W 
Rth (j-amb) Junction-ambient Thermal Resistance Max 80 °C/W 


ELECTRICAL CHARACTERISTICS 
(Refer to fig. 1 ; Vs = 24V, Ri = 16Q, pin 11 floating, Af = +50kHz, Vi = 1mV, fo = 5.5MHz, 
fm = 1kHz, Tamb = 25°C unless otherwise specified) 


Supply Voltage (pin 18 Ve = 4.5V 


Symbol 


aig Nt eae 
= | 2 
foe) 
ol o| Oo} =} wo Z 
CO;};n|] ow] nN) Fis 


) 
Vo=4.5V Af=+15KHz | 200 


Amplitude Modul. Rejection m=0.3 Vo = 4Vrms 
Input Resistance (pin 2) Af =0 


V 
V 
V 
V 


i 
aS 
EE 
fo) 
Oo 
= —h, 
Oo =! Pp 
=) = ww) ~ 


S 
fe) 
| 

v9 

MR 


A 


Ci 
V12 DCVC Reference Voltage Een) i= Bak Ae. || 
Kv Volume Attenuation Vc = 0.5V ; Fig. 2 1.0 dB 
Vc = 4.5V ; Fig. 2 dB 
AKy Volume Attenuation Thermal Drift Tj = 300 to 380°K Fig. 3 — 0.05} —0.1 | dB/?°C 
AT, 
W 


OupuPoweri=tom —SSCdSSCSC~“‘~‘“~*~‘~*~*~sr BCS A |W 


SVR Supply Voltage Rej. 
(pin 17) Ve = 4.5V 20 26 dB 
(pin 9) fripple = 100Hz 50 60 dB 


V11 Function Switch. 
- Television Broadc. 
Reproduction 


ao vesasv |p 6 | | oF 


- Peritelevision Reproduction 
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ELECTRICAL CHARACTERISTICS (continued) 


ae ae 
Input Resistance 


V10 Input Voltage (d < 2%) Vo = 4Vrms ; = 5 - 0 = 
Vii =12V 


RE aes Ca am 


_ Crosstalk between Pins 9, 10 | between Pins 9, 10 


a Distortion (Po = 250mV) 


Deviation Sens. eae 0.5V; _ io x 
Vo = 4Vams 


Figure 1 : Test Circuit. 
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Figure 2 : Volume Attenuation vs. DC Volume Figure 3 : Volume Attenuation Thermal Drift. 
Control Voltage. 
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TYPICAL APPLICATION 


R1= 1.8K0 
470uF 
| 


5 6 15 16 
220nF 


12 13 14 20! 


| 
1 5K 2.2pF 


VK0 oe 


124K) 
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L1: Qu=80e 
fo = 5 5MHz 
Figure 4 : AF Output Amplitude vs. AF Frequency Figure 5 : Relative Audio Output Voltage and 
by Using the Changes Shown on Fig. 4. Output Noise vs. Input ee 
OdB=4VRMS 
Vs(48) TCT se 
i Sanne "0 =| CoE 
o_O (a8) nt (ap) 
Sane ge | 
o|_CIMl A 
oo 4-29 
re oe wd 0) 
marie -6 LIne =4V TTT 39 
“eel CUNT 
ain -3 (CONIC nT 49 
3 {TT ee 
Bail 19 CNC 59 
io LI A NN | | 
TN oy te NS tl Se LUI 60 
pe | | a 
| | -14L-L UT TS 70 
4 EEE 
SHH Ne EH Tt 
ar BUG -18 PC EETMIEPCETTME CET PCE 90 
0 21 22 23 AF (Hz) 10 10? 10° 10° sv, (nV) 
89DSTDA8191-06 89DSTDA8191-07 
a G7 SGS-THOMSON 
ss aS THICROELECTRONICS 


1062 


Figure 6 : Distortion vs. Output Power. 
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Figure 8 : Output Power vs. Supply Voltage. 
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Figure 10 : Power Dissipation and Efficiency vs. 
Output Power. 


Por Ia eo ae 
Ww) EEE (*%) 
ete Wer [eaten [eo dec | cal ca a a aN at 
0 ea a 
PTT Te PAN eR Tt 
BS 
SS Ann Sees e ea eee ee 
Poop a a OS Pf 
CCC ha 
z= <eheee 
Paes 
‘. ee i 
R,p=16n | | | 
eae 
Ree 
Pa 3 
Eee 
Bee 
ae 
eff 


4 PW) 


89DSTDA8191-12 


ky 3 


TDA8191 


Figure 7 : Audio Amplifier Frequency Response. 
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89DSTDA8191-09 
Figure 9 : Power Dissipation vs. Supply Voltage 
(sine wave operation). 
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Figure 11 : Quiescent Drain and Quiescent 
Output Voltage vs. Supply Voltage. 
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MULTISTANDARD AM AND FM SOUND IF CIRCUIT FOR TV 


The TDA8192 integrated circuit performs the follow- 

ing functions : 

a A 2-STAGE GAIN CONTROLLED AMPLIFIER, 
PROVIDING COMPLETE IF GAIN ; (AM 
SECTION) 

» A PEAK DETECTOR AND INTEGRATION 
WHICH PROVIDES AGC-VOLTAGE ; (AM 
SECTION) 

m A6-STAGE LIMITING AMPLIFIER FOLLOWED 
BY A SYNCHRONOUS DEMODULATOR AND 
DEEMPHASIS NETWORK ; (FM SECTION) 

» AN AUDIO PREAMPLIFIER 

» A CIRCUIT PROVIDING AM/FM SWITCHING 
AND MUTE FACILITIES 

=» AN EXTERNAL AUDIO INPUT CIRCUIT WITH 
SWITCHING FACILITIES TO DELIVER EITHER 
THE DEMODULATED IF, OR THE EXTERNAL ORDER CODE : TDA8192 
AUDIO SIGNAL AT THE OUTPUT FULLY COM- 
PATIBLE WITH THE SCART EUROPEAN 
NORM ENS50 049 

» ADC CONTROLLED VOLUME CIRCUIT 


The demodulated IF signal is always available at a 
low impedance output. 


(Plastic Package) 


PIN CONNECTIONS 


IF/AM INPUT GND 
AMPLIFIED AGC (BYPASS) FM INPUT 
1st STAGE OUTPUT FM INPUT (BYPASS) 
AM/FM SWITCH 5.5MHz TUNED CIRCUIT 
2nd STAGE INPUT DEEMPHASIS CAPACITOR 
2nd STAGE OUTPUT MUTE SWITCH 
AGC BYPASS SCART AUDIO OUTPUT 
REFERENCE VOLTAGE (+6V) SCART SWITCH 
VOLUME CONTROL INPUT SCART AUDIO INPUT 


AUDIO OUTPUT (0 to 1 V ays) POWER SUPPLY (+12V) 


91DSTDA8192-01 
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BLOCK DIAGRAM 


FIRST i : 
AM A 


SECOND 
M 
AMP | AMPLIF 


| 
FM 


SWITCH 


TE i 
CH 


IMPED 

ADAPT 
FM ¥ FM : FM 5 MU SCART 
LIMITER i DEMOD 7 PREAMP | SWIT SWITCH 
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ABSOLUTE MAXIMUM RATINGS 


Parameter 

Total Power Dissipation at Tamp < 70°C 
Operating Temperature 

Storage and Junction Temperature 


THERMAL DATA 


Symbol 


Thermal Resistance Junction-ambient Max. 100 °C/W 


ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vs = 12V unless otherwise specified) 
Symbol Parameter 


Supply Voltage 


Input Sensitivity S/N = 26dB 


[vi pRac Range SS~«*d N= To TSB 
[Ve | RecoveredAudioSrl | 
Disiorion() SSS 
[Distrion@—SSSCSC~C~‘“—SSC“‘*‘“‘*S*SC~S 


; 
S+N Signal to Noise Ratio Vi=O0.1mV m=0.3 
N V,= imV 
V; = 10mV 
V, 
Vo 
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ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vs = 12V unless otherwise specified) (continued) 


[Symbsi[ _____Parameter___——_—_—+| Test Goneitions | Min. | Typ. | Max. Unit | 


AM SECTION (f, = 39.2MHz, Vi = 1mV, m=0.8, fm = 1KHz unless otherwise specified) 


Input Resistance between Pins 1 and 2 
ie Capacitance between Pins 1 and 2 


= Gans Voltage - 306 Limiting Point 
oa Amplitude Modulation Vi=30mV m=03 


ae 
— sane har ON OE fad 

aa 

ims 


cs. ae SASK 
a 


ae ee 
(cr [Crosstakawem—SSC*dC‘“‘“‘“*S*~*~*YSCSC*“SOSY Sd 
AM/FM AND MUTE SWITCHING 

aa) FM "on" (pin. 4) 
_aton ping es ee 
ina iteration rw 
[ite Switch Curent STSSS~SS «8 
[AMF Switch Curent ————SSSS*dSSSCSCSCSCS~S~S~S~s R=] 
SCART SWITCHING 

[| Mode Selecton Votage: TV Selected (pnt) ——=SC=~—SC—SSSSCdSC SC 
[Made Selection Votiage :Sean Setectedpin 16) | ——SCS~C SYS | 
Sean SwitchinputResistnoe | SSC~dST YO 
[Scart Audio input Amplitude (pmt@)————SS|SSSS~S~CSCS*w«C | | 
[Gresstaix Between Switched Inputs (TV sear) | ——SC~SCSC«idtC YC 
DC VOLUME CONTROL 

|__| Audio Output impedance (pint) SSS 
p[eonorrange SSCS 
-[outputinput Gain for Maximum Gain Conti 
Lad fe! 
eee Le 


Gain Control Voltage 
Noise Level (DIN 45405) 


(1) 50% volume setting, Vi = imV 

(2) 50% volume setting, Vi = 10mV 

(3) V, = 1mV, fm = 100 to 10.000Hz 

(4) Vi = imV, + 20KHz offset (detuning of phase shift filter). 
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AUDIO SWITCH AND DC VOLUME CONTROL FOR TV 


a TWO AUDIO INPUTS WITH SWITCHING FA- 
CILITIES FULLY COMPATIBLE WITH THE 
SCART EUROPEAN NORM EN 50049 

a DC VOLUME CONTROL 


DESCRIPTION Minidip Plastic 


The TDA8196 is a monolithic integrated circuit in ORDER CODE : TDA8196 
DIP8 package intended for TV applications. 


PIN CONNECTION (top view) 


8] | AUDIO OUT 


AUDIO INPUT (1) | 
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BLOCK DIAGRAM 


SWITCHING [NPUT (Vow) 


|] 30% 


SWITCH 


TMPEDANCE REFERENCE 
SO4aPTEAR VOLIA 


4c 
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ABSOLUTE MAXIMUM RATINGS 


‘Symbot[SCParameter—SSSSC*dCSCt iC 


THERMAL DATA 


Thermal Resistance Junction-ambient Max 


ELECTRICAL CHARACTERISTICS 
(refer to the test circuit, Vs = 12V, Tamb = 25°C unless otherwise specified) 


Symbol Parameter Pin Test Conditions 
Supply Current V, = 0, Vc = 0.5V 


Reference Voltage 
Switching Voltage 

Audio Input 1 3 
Audio Input 2 


Switching Input Resistance Vsw = 12V 


Crosstalk between Switched Selective Volmeter 
Inputs (Bw = 8Hz), see Fig.1 
2 


Kmin Output / Input Gain for Max Vol has, 


Attenuation Range Selective Volmeter 
Control Voltage Range 

Kv = Kmax (Vol. min) 

Kv = Kin (Vol. max) 


Output Noise Level DIN45405 
Vc = 0.5V Weighted 
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(Bw = 8Hz), see Fig.2 
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cal a0 |_| sve 
En Output Noise Level DIN45405 
Vc = 4.5V Weighted 120 uVrms 
Ky Vol. Attenuation Thermal Drift Tamb = 0 to 70°C 
ATa Ky = 30dB, see Fig.3 0.04 dB/C 
SVR Vc = 0.5V, f = 100Hz 


Viipple = 1Vpp 
Selective Volmeter 


(Bw = 8Hz), see Fig.4 and 5 ae y 
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TEST CIRCUIT 
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Figure 2 : Output Attenuation versus DC Volume Control Voltage. 
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Figure 4: SVR vs. Ripple Frequency. 
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Figure 5: SVR vs. Volume Attenuation. 
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TDA8196 


APPLICATION CIRCUIT 


TOA 8196 


}—_~ OUTPUT 


INPUT 2 


Oo VO! UMF CONTAOL 
(Oo S TO 4.5) 
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STEREO AMPLIFIER AND DC VOLUME CONTROL FOR TV 


ADVANCE DATA 


= STEREO CIRCUIT 
# DC VOLUME CONTROL 
= 12dB MAXIMUM GAIN 


Minidip Plastic 


DESCRIPTION ORDER CODE : TDA8199 
The TDA8199 is a monolithic integrated circuit in 
DIP8 package intented for TV applications. 


PIN CONNECTIONS 


RIGHT OUTPUT |_| 8 | | RIGHT INPUT 
7 | | VOLUME CONTROL 
LEFT OUTPUT | | Ca 
LEFT INPUT 


91DSTDA8199-01 


BLOCK DIAGRAM 


IMPEDANCE IMPEDANCE 


ADAPTER REFERENCE ADAPTER 
VOLTAGE 
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TDA8199 


ABSOLUTE MAXIMUM RATINGS 


Parameter Vater 
Operating Ambient Temperature 


ELECTRICAL CHARACTERISTICS ‘ 
Measured according to the following conditions, unless otherwise specified : Tame = 25°C, Vs = +12V. 


Symbol Parameter Ty 
T 
K 


oO 

1 —h ft 
np N |} PO 
ol e 


Supply Voltage 1 
Supply Current (Vin = 0, Vc = 0.5V) 


Crosstalk between Channels 


Audio Input Resistance 


Audio Output Resistance 


Vs 
Is 
VR 
Vi 
HD 
Cc 
AK Attenuation Range 

MAX Output/Input Gain for Maximum Volume 
Ve 

AK 

AT 


f-) 
aw 


ee 0.8 - 
| VR Reference Voltage 6.5 
fo owM | Audio Input Amplitude 

| THD Distortion for V; = 2V at Maximum Volume 

| aK | 70 


70 
22 
85 


Voltage Control Range 
volume minimum 
volume maximum 
OUTPUT Noise Level (DIN45 405) 
@ V7 = 4.5V weighted 
Volume thermal stability (K = - 30dB, 0 < Tame < 60°C) 


APPLICATION DIAGRAM 


(oe) 
[o> 


ol 
a 
ine) 


Impedance 
Adapter 


VOLUME 
CONTROL 
(05 to 4 5V) 


Impedance LEFT 
Adapter Control OUTPUT 
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VIDEO & SOUND IF SYSTEM 


ADVANCE DATA 


=» VERY LOW CURRENT ABSORPTION 

= 3 STAGE IF GAIN CONTROLLED AMPLIFIER 
# SYNCHRONOUS VIDEO DEMODULATOR 

=® WHITE SPOT AND NOISE INVERTER 

# AGC CIRCUIT WITH NOISE GATING 

=» TUNER AGC OUTPUT FOR PNP TUNERS 

= FM DETECTOR 

# AF AMPLIFIER WITH DC VOLUME CONTROL 
=» AFC 

= 2 Vpp ON VIDEO OUTPUT 


(Plastic Package) 
DESCRIPTION 


The TDA8213 is a monolithic integrated circuit in 
DIP20 package for colour and black & white televi- 
sion receivers using PNP tuners. It is intended to 
operate with a negatively modulated vision carrier 
and frequency modulated sound carrier. Used with 
TDA8214/15 (H/V deflection circuit) and TDA8217 
(Pal decoder and video processor), this IC permits 
a complete low-cost solution for PAL applications. 


PIN CONNECTIONS 


ORDER CODE : TDA8213 


TUNER DELAY RESISTOR | | 1 20 | | AGC MEMORY CAPACITOR 
TUNER OUTPUT CURRENT | ] 2 


NOT TO BE CONNECTED | | 4 
IF INPUT | [5 
IF INPUT | | 6 
GROUND | | 7 CVBS OUTPUT 
AUDIO OUTPUT | | 8 NOT TO BE CONNECTED 


SOUND VOLUME CONTROL || =) 12 Bz 2nd IF SOUND CHANNEL INPUT 


FM TANK LC ea 10 2nd IF SOUND CHANNEL INPUT 
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TDA8213 
BLOCK DIAGRAM 


X 


VIDEO 38.9 MHz 
peaking " 


ao ol x 


20 | aaa LT 17 116 | 


| tuner 
TUNER REFERENCE mr} 15, AFC 
Out DELAY AGC | AMPLIFIER a are Output 
. Pye a 
14 
I.F. Input 6 | hk A 
WHITE & NOISE 
ie 3 | y>-| Band Gap reference > SPOT INVERTER 
Voltage _— 


\ 
Audio Vol EM y : 
olume 
{ 
EI 


- 


I.F. Input 
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ABSOLUTE MAXIMUM RATINGS 


-symoor [Parameter «Se 
(P| PowrdsstonstTawe=70%0——SSCS*~*~*~dC*~éa |S 


THERMAL DATA 


Junction-ambient thermal resistance Max. | go |W 
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ELECTRICAL CHARACTERISTICS 


Tams = 25°C ; Vcc = 9V 

IF input = 10 mV Rms top sync 

M=100% ; R=10% ; D = 90% 

Video BW = 5MHz (unless otherwise specified) 


suppywiege | 
[suppyewet 
pascrne 
Guaranteed by process 


S/N video e IF inp. = 10mMVRms 49 
(BW = 5MHz) top synchro 
Ogg 
Nams 
Intermodulation 1.07MHz e AGC open loop 

e Picture carrier = O0dB 


eChrominance carrier = -3.2dB 
e Sound carrier = -20dB 


Detected video output peak to 
peak (positive) 
Video Bandwidth without -3dB 
output filter 
Differential phase 
Differential gain 3 
25 40 mV 
kHZ 


seo | 200 | ¥a00 [ua 


14 


Typ. 
20 
64 
70 
55 
50 

2 
1.9 
3 


4 
o1 
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ELECTRICAL CHARACTERISTICS (continued) 


Tams = 25°C ; Vcc = 9V 

Sound carrier input (5.5MHz) = 10mVrms 

fm = 1kHz ; Audio BW = 20kHz 

AF = + 25kHz ; volume attenuation = OdB (unless otherwise specified) 


Test conditions | Min. | 2 


Detected output audio signal 120 
(RMS) 


po 
m = 30% 


2nd IF sound sensitivity -3dB 
FM detected audio signal (RMS) 
e Af = + 25kHz for signal 50 
eAf= 0 after deemphasis 
(BW = 20kHz)! 
Supply voltage rejection ratio Af =0 
efpippLe ON Voc = 100Hz 


with selective volmeter (BW = 200Hz) 

V9 = 4.5V 

Vo = 2.5V 12 
Vg = 0.9V 65 


z 
< 
zo) 


or] © 
Cin 


Oo 


18 
74 


xse [8 
oO) 
oO 


TEST CIRCUIT 


WITHOUT wee 2 SMHz 
DEEMPHASIS va k 100pF = Qs 40 
n 


eee | 
= 


33nF Se 


ly | Volume 


AUDIO OUTPU coma 
iM FM Input 


WITH DEEMPHASIS 
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Figure 1 : Output Signal Bandwidth without Figure 2 : Output Signal Bandwidth with Video 
Video peaking peaking 


91DSTDA8213-04 91DSTDA8213-05 
Figure 3 : AFC Voltage versus Input Frequency Figure 4: Volume Control Attenuation versus 
Voltage in Pin 9 


AFC OUTPUT 
VOLTAGE (V) 


f IF FREQUENCY Poser 
38.5 38.7 389 391 39.3 (MHz) (Vv) 
91DSTDA8213-06 91DSTDA8213-07 


Figure 5: Typical Connection from uP to TDA8213 for Remote Volume Control (Pin 9) 
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Pushpull 
Output 
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Figure 6 : IF AGC Current (Pin 20) versus Video Output Voltage 


91DSTDA8213-09 


Figure 7 : NSI & WSI Characteristic. 
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Top white 
White noise level insertion 


Epo tr ap rere prea ey Noise level insertion 
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Figure 8 : Tuner Output Current (Pin2) for Tuner Delay AGC behaviour @ R1 constant 
(take overpoint set), picture carrier IF step-up 10dB accross the take overpoint. 


<.____ IcLAMP= 30mA +30% 


Vog (V) 
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KT C20 
Note : t= — In(15)- 
fag: U2)” Geeta 


= 440us withC20= ipF 


Figure 9 : Typical Application 


Tuner AGC OUT 
O 
Q=80 
38 9MHz 


ANN ANS 


== 27pF == 10nF 
4 7H 
ry 
Q = 80 = 47pF 
17 38 9MHz 
Vs 


AFC 
O 
Output 


SS 
100Q = 10nF Video 
| cor 47kQ Output 


~ aN 


Output Volume 
Control 
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Figure 10 : PC Board and Components Lay-out of the Circuit of Figure 9 (1 : 1 scale) 
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PACKAGE MECHANICAL DATA 
20 PINS - PLASTIC DIP 


es 2,54(2) 


e e e e e e - 
[) 


(1) Nominal dimension 
(2) True geometrical positior 
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HORIZONTAL AND VERTICAL DEFLECTION CIRCUIT 


ADVANCE DATA 


=» DIRECT FRAME-YOKE DRIVE (+ 1A) 

=» COMPOSITE VIDEO SIGNAL INPUT 
CAPABILITY 

=» FRAME OUTPUT PROTECTION AGAINST 
SHORT CIRCUITS 

» PLL 

# VIDEO IDENTIFICATION CIRCUIT 

#» SUPER SANDCASTLE OUTPUT 

» VERY FEW EXTERNAL COMPONENTS 

» VERY LOW COST POWER PACKAGE 


POWERDIP 16 +2+2 
(Plastic Package) 


DESCRIPTION ORDER CODE : TDA8214A 
The TDA8214A is an horizontal and vertical deflec- 
tion circuit with super sandcastle generator and 
video identification output. Used with TDA8213 
(Video & Sound IF system) and TDA8217 (Pal 
decoder and video processor), this IC permits a 
complete low-cost solution for PAL applications. 


PIN CONNECTIONS 


VIDEO INPUT 
SUPER SANDCASTLE OUTPUT 


GROUND GROUND 
GROUND GROUND 


POWER AMPLIFIER INPUT | | 7 RC NETWORK 
VIDEO IDENTIFICATION OUTPUT | | 8 13 | | LINE SAWTOOTH INPUT 
FRAME POWER SUPPLY | | 9 12] | PHASE DETECTOR 
FRAME OUTPUT |_| 10 11 | | LINE OSCILLATOR 
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May 1991 1/9 


This is advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice 


1087 


TDA8214A 


BLOCK DIAGRAM 


; oe ie Fra 
Video blanking 
Identification a detector 
v 


Line 
Flyback 
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ABSOLUTE MAXIMUM RATINGS 


ve | Frame Poversupy volage——SSSCSC~=“~*~‘“‘~*~dCS*C“‘“~*a 


Frame Output Current (non repetitive) 


Frame Output Current (continuous) 


V17 Line Output Voltage (external) a ee 


Line Output Peak Current 
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TDA8214A 


ELECTRICAL CHARACTERISTICS 
Voci = 10 V, Tame = 25 °C (unless otherwise specified ) 


|Symbol[ —~“‘~‘CSCSC‘*éR rameter, = —SCSCSSC*d «Min. | Typ. [ Max. | Unit 
SUPPLY (Pin 1) 

| lcct__|SupplyCurrent ee — s—“‘“S*S*S*S*S™*C*C~*rSCSCSCsi‘iCL*“CNNMSS CST | 
| Vcc: |SupplyVoltage  —“‘“(;C:*S*S*™C*rSSs«*CSd:«Cits*d S| VI 


VIDEO INPUT (Pin 20) 


DR11 


FLP1 Free Running Line Period 


(R = 34.9kQ Tied to Vcc1, C = 2.2nF Tied to Ground) 
FLP2 | Free Running Line Period (R = 13.7KQ, C = 2.2nF) 


Saturation Voltage (l17 = 200mA) 

Output Pulse width (line period = 64s) 

LINE SAWTOOTH INPUT (Pin 13) 

Bias Voltage 
Z13__|Inputimpedance A 8 | | KO 

PHASE DETECTOR (Pin 12) 

Output Current During Synchro Pulse 


| Output Current During Synchro Pulse 250 
Rli2 Current Ratio (positive/negative) 

fleakageCurent, ss SSC~“~*~*~—‘“‘—s~*~*~*~*~‘“‘~*~*~*~YSCSi 

|ControlRangeVoltage | 20 


Lii2 Leakage Current 
CV12_ | Control RangeVoltage 


VIDEO IDENTIFICATION (Pin 8) 
Low Level Output when the line syn. tip is centered in the line retrace 


Discharge Impedance 


FFP1 Free Running Frame Period 
(R = 845kQ Tied to Vcc1, © = 180nF Tied to Ground 


FG Frame Saw-tooth Gain Between Pin 1 and non Inverting Input of the 
Frame Amplifier 


Vertical Frequency Drift with Temperature (See application) 
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ELECTRICAL CHARACTERISTICS (continued) 
Vcci = 10 V, Tame = 25 °C (unless otherwise specified) 


‘symbol | —~—SCS~ rameter «din | Ty | a | 


FRAME POWER SUPPLY (Pin 9) 


vo | Operating Voltage (withfyback Genera) ——=S=“‘C;*S*~*s~«TOCdYSS~C«Y we | 
9 


FLYBACK GENERATOR SUPPLY (Pin 3) 


Voce [OperatingvotageC(“‘“‘CSCO™#*#*#*#*~‘;C™*dCSOCYYSC‘dD OV 
FRAME OUTPUT (Pin 10) 

iva [Wo-01A SS SC=‘“‘*S™*™CS™S™™CCC™C~*~dYC*dSC COB TO TV 
rive [tostA SSC“ for 
PHVIOA [WO=-04AOC=‘“s*SC“s~S*S*S*s~—~Ss~—SCd A TV 
Cuvies [Homa SSCSCSC~C~—“‘“S*~C~“S*‘“—sCSsS*SCSSSSSSS*dS i tf ne 


FLYBACK GENERATOR (Pin 3 and Pin 4) 
Flyback Transistor on (output = high state), Voce = 30V_ V4/3 with 


ae 
ime 

0-01 [as at 
an 
ae 


Dos [ai] Vv 
PRS ee 


Flyback Transistor off (output = V9 - 8V), V9 - Voce = 30V 


PFET [eckage Curent Png SSOS~SSdYC dO 
SUPER SANDCASTLE OUTPUT (Pin 19) 


[| Switching vel ———SSSCSCSC“‘“‘“S*~“‘“*SSSSSS 
/ | Maximum imput current al Veew=@00V—SSSCSC~S~CS~S~S~SC 
- [Liming votage at maximum current ——SSSSSSSSSSSC~d 
/ =e network me constant (Note 2) —SSSC~C~“~S~S~SCST 


Notes: 1 Width of vertical blanking pulse on SSC output is proportional to the frame flyback time, the switching level is Vec2 - 2Vee and 
the other input of the comparator is tied to the frame amplifier output Application circuit uses the frame flyback generator. 
2 An RC network is connected to this input Typical value for the resistor is 27kKQ and 220pF for the capacitor A different time 
constant for RC changes the delay between the middle of the line synchro pulse and the leading edge of the burst key pulse but 
also the duration of the burst key pulse 
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TDA8214A 


GENERAL DESCRIPTION e Asaw-tooth generator for the frame 
The TDA8214A performs all the video and power eA power amplifier for direct drive of frame yoke 
functions required to provide signals for the line (short circuit protected) | | 
driver and frame yoke. e Anopen collector output for the line driver 
It contains: e Aline phase detector and a voltage control os- 
e Asynchronization separator cillator 
e An integrated frame separator without external © A Super sandcastle generator 
components e Video identification output. 


Figure 1: Synchronization Separator Circuit 


91DSTDA8214A-03 


The slice level of sync-separation is fixed by value of the external resistors Ri and R2. Vr is an internally 
fixed voltage. 


Figure 2 : Frame Separator 


91DSTDA8214A-04 


The sync-pulse allows the discharge of the capac- sync-pulse permits the complete discharge of the 
itor by a2 x | current. A line sync-pulse is not able capacitor, so during the frame sync-pulse Q3 and 
to discharge the capacitor under Vz/2. A frame Qg4 provide current for the other parts of the circuit. 
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Figure 3: Line Oscillator 


Phase 
comparator 
output 


The oscillator thresholds are internally fixed by 
resistors. The discharge of the capacitor depends 
on the internal resistor R4. The control voltage is 
applied on resistor R5. 


Figure 4: Phase Comparator 


Line 
Flyback 


Integrated 
Flyback 


| 
Sync pulse ee | 


Output 
Current 


91DSTDA8214A-06 


The sync-pulse drives the current in the compara- 
tor. The line flyback integrated by the external net 
work gives on pin 13 a saw tooth, the DC offset of 
this saw tooth is fixed by VC. The comparator 
output provides a positive current for the part of the 
signal on pin 13 greater than to VC and a negative 
Current for the other part. When the line flyback and 
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the video signal are synchronized, the output of the 
comparator is an alternatively negative and positive 
current. The frame sync-pulse inhibits the compa- 
rator to prevent frequency drift of the line oscillator 
on the frame beginning. 


Figure 5 


91DSTDA8214A-07 


Line output (Pin 17) 
It is an open-collector output. The output positive 
pulse time is 29us fora 64us_ period. 


TDA8214A 


Figure 6: Frame Oscillator 


INPUT CURRENT i 
COMPENSATION 
l 


Frame 
sync pulse 


i 
! 
| Rind 


@ | 
OD 
| 


To frame amplifier 
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The oscillator thresholds are internally fixed by Frame output amplifier 

resistors. The oscillator is synchronized during the This amplifier is able to drive directly the frame 
last half free run period. The input current during yoke. Its output is short circuit and overload pro- 
the charge of the capacitor is less than 100nA. tected; it contains also a thermal protection. 


Figure 7: Super sandcastle generator 


Line 
Flyback 
Detection 


Frame Burst gate 


pulse 


Blanking 
Detection generator 


RC 
Network 
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The frame blanking is detected by the frame fly- a comparator which compares the input line flyback 
back generator. When the output voltage of the pulse to an internal reference. The burst gate pulse 
frame amplifier exceeds Vcc2-2Vpe_, the pulse is position is fixed by the external RC network (pin 
detected. The line flyback detection is provided by 14). Itis referenced to the middle of the line flyback. 
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Figure 8 : Video Identification Circuit (PIn 8). 


Line retrace 


Ident 
Output 


BC547 


1N4148 


This stage will detect the coincidence between the 
line sync pulse (if present) and a 2us sampling 
pulse. This 2us pulse is positionned at the center 
of line sync pulse when the phase loop is locked. 
This sampled detection is stored by an external 


TYPICAL APPLICATION 


100nF 470uF 
& *, 
10 
IN4148 


820kQ 


dX 15kQ 22nF 


Line [ae] 
Flyback 
68pF 22nF 
= 
ay 


| 
100k 


180pF 4 7kQ i 2 2nF i 22kQ 
Fa a 


“T 


Pins 5-6: Frame oscillator ground 
Pins 15 - 16. Frame and line power ground 


Vec1 
Note . 
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4 | 


22kQ Ls Horizontal 


Frequency 


Line 
Flyback 


integrated 
Flyback 


~=<——- Sampling Pulse ——> i 


Vey Line 


Sync 
| ; “Vp, = video 


Line Sync ; 
. _, ~*~ without video 
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capacitor Pin 8. 

The identification output level is high when video 
signal is present. 

Important remark : minimum saw-tooth amplitude 
on Pin 13 has to be 2Vpp (typ. : 2.5Vpp). 


IN4002 


Video Identification 


IN4148 


Frame Yoke 
30 mH, 15Q 
lop = 840mA 


220k 220kQ 
[eet 


1000nF 


Vertical 


i 1002 Amplitude 
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PACKAGE MECHANICAL DATA 
20 PINS - POWER DIP 16 + 2+ 2 


20 11 


1 
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kyz 36S THOMSON TDA8215A 


HORIZONTAL AND VERTICAL DEFLECTION CIRCUIT 


ADVANCE DATA 


= DIRECT LINE DARLINGTON DRIVE 

=» DIRECT FRAME-YOKE DRIVE (+ 1A) 

# COMPOSITE VIDEO SIGNAL INPUT 
CAPABILITY 

» FRAME OUTPUT PROTECTION AGAINST 
SHORT CIRCUITS 

= PLL 

» VIDEO IDENTIFICATION CIRCUIT 

=» SUPER SANDCASTLE OUTPUT 

» VERY FEW EXTERNAL COMPONENTS 

» VERY LOW COST POWER PACKAGE 


POWERDIP 16 +2+2 
DESCRIPTION (Plastic Package) 
The TDA8215A is an horizontal and vertical deflec- ORDER CODE : TDA8215A 


tion circuit with super sandcastle generator and 
video identification output. Used with TDA8213 
(Video & Sound IF system) and TDA8217 (Pal 
decoder and video processor), this IC permits a 
complete low-cost solution for PAL applications. 
THe TDA8215A has been specially designed for 
direct drive of line DARLINGTON transistors. 


PIN CONNECTIONS 


20 |_| VIDEO INPUT 
19 | | SUPER SANDCASTLE OUTPUT 
18 | | LINE FLYBACK INPUT 
17 [| | LINE OUTPUT 

GROUND GROUND 

GROUND GROUND 

POWER AMPLIFIER INPUT | | 7 14. | RC NETWORK 
VIDEO IDENTIFICATION OUTPUT | | 8 13 | | LINE SAWTOOTH INPUT 
FRAME POWER SUPPLY | | 9 12] | PHASE DETECTOR 


FRAME OUTPUT | | 10 11] | LINE OSCILLATOR 
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TDA8215A 


BLOCK DIAGRAM 


a 
Video LU fone Fly back 


‘ blanking 
Identification Ee i datscior generator 


Output 
anos stage 
Line 
oscillator 


Phase 
detector 


Flyback 
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Frame Power Supply Voltage 


eo) 


io) 


slelape ele ole ele 


Max Junction-case Thermal Resistance °C/W 
RTH\-a) Typical Junction-ambient Thermal Resistance 40 °C/W 
(Soldered on a 35m thick 45cm* PC Board copper area) 
Max Recommended Junction Temperature 120 : 
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ELECTRICAL CHARACTERISTICS 
Vcc1 = 10 V, Tame = 25 °C (unless otherwise specified ) 


‘symbol[ ss ——~—C~éRraraamester, ——~—CSCSS=C*dis«CMiny | Typ. | Max] Unit 
SUPPLY (Pin 1) 

| lcct__| Supply Curent —s—sSS—ST “$m 
| Vcc1_ [| Supply Voltage —“‘(CS™C*C‘iL;:SC s—i*déG:«C ts HH | VL 
VIDEO INPUT (Pin 20) 


Reference Voltage (120 = -1/A) 


| MWF | _ Minimum Width of Frame Pulse (When synchronized with TTLsignal) | 50 | =| |__| 
LINE OSCILLATOR (Pin 11) 

| HTt1 | HighThreshold Voltage“ tC™C~“‘“‘“‘(‘L A *WTCG T 7B | OVC 
| Bit | BiasCurent es —(‘“‘“‘SOCCOCOC*dCLCNSC‘és Ct ||_—s|_ A 


FLP1 Free Running Line Period 62 64 us 
(R = 34.9kQ Tied to Vcc1, C = 2.2nF Tied to Ground) 


| FLP2 | Free Running Line Period (R=13.7KQ,C=2.2nF) | | 7 | ss 
oui ~~ AA Wl De 
Pulse Triggering 
IFS eetienemecanriearenccen OO Wl le 
A@ 
( ) 


LINE OUTPUT (Pin 17 


LV17 Saturation Voltage (l17 = 800mA during 2us) | j|22]; [ov _ 
Output Pulse width (line period = 64us , negative pulse) 


LINE SAWTOOTH INPUT (Pin 13) 


input Impedance ras [se] s | Ko 
PHASE DETECTOR (Pin 12) 

7 
Pune | Leakage Curent SSC=“~*‘“*S*~*SC~‘“‘~*~*é~—rS CdS‘ 
Tevia | Control Voltage Range SSCSC~“~“~“~“<“<SCS*~=~S~i Et |v 


VIDEO IDENTIFICATION (Pin 8) 


Low Level Output when the line synchro tip is centered in the line retrace 
without Video Signal (Ip = -5001A) 
with Video Signal (Ig = 501A) 


FRAME OSCILLATOR (Pin 2) 


DIES: | UIA Some ewe oe one eae eds te wa OO nn oh ea 
Bias Current [30 | [| na! 
Discharge Impedance 
FFP1 Free Running Frame Period 20.5 | 23 25 ms 
(R = 845kQ Tied to Vcc1, C = 180nF Tied to Ground) 


Minimum Frame Period (120 = -100uA) with the Same RC 


| 128] | lms | 
| FFP2_| Free Running Frame Period (R=408kQ,C=220nF) | 14.8 || mss 
FPR Frame Period Ratio = FFP/MFP Af fis | i9 [| | 


ae 
S 
ro) 


FG Frame Saw-tooth Gain Between Pin 1 and non Inverting Input of the -0. 
Frame Amplifier 


Vertical Frequency Drift with Temperature (see application) 4.10° 
A@ 


ft 
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TDA8215A 


ELECTRICAL CHARACTERISTICS (continued) 
Vcc1 = 10 V, Tams = 25 °C (unless otherwise specified) 


‘symbol[ ~~ arameter——SS~*d ins | Typ. [Max | Unit 
FRAME POWER SUPPLY (Pin 9) 

va | Operating Votage (with tyback Generato) —=~=~“‘*‘“*~“‘~—sC‘CYCC“‘“(‘sSO 
[ta | Supply Curent (Va=G0v) SSS 


FLYBACK GENERATOR SUPPLY (Pin 3) 


Saturation Voltage to V9 (V9 = 30V) 
HV10A 110 = -0.1A 
10 =-1A 
Saturation Votage to V9 in Flyback Mode (V10 > V9) 
110 = 0.1A 


Flyback Transistor on (output = high state), Vcc2 = 30V, V3/4 with 
Ig54=0.1A 


Flyback Transistor off (output = V9 - 8V), V9 - Vece = 30V 


FCI Leakage Current Pin 3 a 


Notes: 1. Width of vertical blanking pulse on SSC output is proportional to the frame flyback time, the switching level is Vec2 - 2Vee and 
the other input of the comparator Is tied to the frame amplifier output. Application circuit uses the frame flyback generator. 
2. An RC network is connected to this input. Typical value for the resistor is 27kQ and 220pF for the capacitor. A different time 
constant for RC changes the delay between the middle of the line synchro pulse and the leading edge of the burst key pulse but 
also the duration of the burst key pulse. 
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GENERAL DESCRIPTION 


The TDA8215A performs all the video and power 
functions required to provide signals for the line 
driver and frame yoke. 


It contains: 

e Asynchronization separator 

e An integrated frame separator without external 
components 


Figure 1: Synchronization Separator Circuit 


TDA8215A 


e Asaw-tooth generator for the frame 

e A power amplifier for direct drive of frame yoke 
(short circuit protected) 

e An open collector output for the line darlington 
drive 

e A line phase detector and a voltage control os- 
cillator 

e Asuper sandcastle generator 

e Video identification output. 


91DSTDA8215A-03 


The slice level of sync-separation is fixed by value of the external resistors R1 and R2. VR is an internally 


fixed voltage. 


Figure 2 : Frame Separator 


The sync-pulse allows the discharge of the capac- 
itor by a 2 x | current. A line sync-pulse is not able 
to discharge the capacitor under Vz/2. A frame 
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sync-pulse permits the complete discharge of the 
capacitor, so during the frame sync-pulse Q3 and 
Q4 provide current for the other parts of the circuit. 
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Figure 3: Line Oscillator 


Phase 
comparator 


The oscillator thresholds are internally fixed by 
resistors. The discharge of the capacitor depends 
on the internal resistor R4. The control voltage is 
applied on resistor R5. 


Figure 4: Phase Comparator 
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The sync-pulse drives the current in the compara- 
tor. The line flyback integrated by the external net 
work gives on pin 13 a saw tooth, the DC offset of 
this saw tooth is fixed by VC. The comparator 
output provides a positive current for the part of the 
signal on pin 13 greater than to VC and a negative 
current for the other part. When the line flyback and 
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the video signal are synchronized, the output of 
the comparator is an alternatively negative and 
positive current. The frame sync-pulse inhibits the 
comparator to prevent frequency drift of the line 
oscillator on the frame beginning. 


Figure 5 
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Line output (Pin 17) 
It is an open-collector output. The output negative 
pulse time is 22us fora 64us period. 
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Figure 6: Frame Oscillator 


To frame amplifier 


The oscillator thresholds are internally fixed by 
resistors. The oscillator is synchronized during the 
last half free run period. The input current during 
the charge of the capacitor is less than 100nA. 


Figure 7: Super sandcastle generator 
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The frame blanking is detected by the frame fly- 
back generator. When the output voltage of the 
frame amplifier exceeds Vcc2-2Vpe_, the pulse is 
detected. The line flyback detection is provided by 
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Frame output amplifier 

This amplifier is able to drive directly the frame 
yoke. Its output is short circuit and overload pro- 
tected; it contains also a thermal protection. 


Burst gate 
pulse 
generator 


91DSTDA8215A-09 


a comparator which compares the input line flyback 
pulse to an internal reference. The burst gate pulse 
position is fixed by the external RC network (pin 
14). It is referenced to the middle of the line flyback. 
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Figure 8 : Video Identification Circuit (Pin 8). 
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This stage will detect the coincidence between the capacitor Pin 8. 

line sync pulse (if present) and a 2us sampling The identification output level is high when video 
pulse. This 2us pulse is positionned at the center signal is present. 

of line sync pulse when the phase loop is locked. Important remark : minimum saw-tooth amplitude 
This sampled detection is stored by an external on Pin 13 has to be 2Vpp (typ. : 2.5Vpp). 


TYPICAL APPLICATION 


472 
| 


100pF 


ile 7 IN4002 


220pF = 180nF IN4148 
t 


27kQ i Video Identification 


Video 15kQ 220nF 


Frame Yoke i 
30 mH, 15Q aI0? 


Line I 1 lop = 840mA 
Flyback 


F 
68pF se 22nF 220k 220kQ 
= = a 


220NF com 1000nF 


7 
100k2 680pF 
i. 22kQ 


180pF 47a | | To? = 


Vertical 
I 1002 


Horizontal! Amplitude 


Frequency rn 
ine Yoke 
193mH, 229, Ipp = 4A 
Line Darlington 
SGSD00055 


Note Pins 5-6 Frame oscillator ground 
Pins 15 - 16: Frame and line power ground 91DSTDA8215A-11 
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PACKAGE MECHANICAL DATA 
20 PINS - POWER DIP 16 + 2+2 


0.38 min. 


8.8 


24 8 max. 


20 11 


1 
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PAL DECODER AND VIDEO PROCESSOR 


= RGB OUTPUTS 

» SINGLE CHIP CHROMA AND LUMINANCE 
PROCESSOR 

»=DC CONTROL BRIGHTNESS, CONTRAST, 
AND SATURATION ~ 

» FEW EXTERNAL COMPONENTS 

= FAST BLANKING INPUT FOR OSD INSERTION 

» SUPER SANDCASTLE INPUT 


DESCRIPTION 
The TDA8217 is a monolithic integrated color de- DIP20 
coder for the PAL standard. It includes in a 20 pins (Plastic Package) 


IC all the functions required for the identification 
and demodulation of PAL signals, and all the 
videoprocessor functions up to the drive of the 
video stages. Used with TDA8213 (video & sound 
IF system) and TDA8214A (H/V deflection circuit), 
this IC permits a complete low-cost solution for PAL 
applications. 


ORDER CODE : TDA8217 


PIN CONNECTIONS 


BRIGHTNESS CONTROL |_| 
RGB CLAMP |_| | | BLUE OUTPUT 


VIDEO INPUT | | |_| GREEN OUTPUT 
SUPER SANDCASTLE INPUT/ 
FAST BLANKING INPUT 


CONTRAST CONTROL im he PLL LOOP FILTER INPUT 
DELAYED CHANNEL INPUT bd 


7} | RED OUTPUT 


CHROMINANCE OUTPUT |_| |_| KILLER CAPACITOR 
SATURATION CONTROL | | | | ACC CAPACITOR 


CHROMINANCE INPUT | | 
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May 1991 1/8 


1107 


TDA8217 


BLOCK DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS 


THERMAL DATA 


Symbol Parameter 


Junction to ambient thermal resistance Max. 
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DC AND AC ELECTRICAL CHARACTERISTICS 
Voc = 9V, Tams = 25°C (unless otherwise specified) 


|Symbol| Parameter | TestConditions | Min. | Typ. | Max. 
| 8 


Voc |SuppyVotage | tO 
loc__|SupplyCurrent [No boad || 80 | 50 | mA 


[Total Power Dissipation | NoLoad =| S| 270 | 450 | mW 


Input Level before Clipping (Black to White) |_| 500 | Vr | 
DC Operating Voltage No Input Signal 3.1 


Input Current e During Burst Period +50 }+100}+150; nA 
e Out of Burst Period 5 uA 
Input Level before Clipping | 900 | mVpp | 


Ps De ee ee a 
ACC Control Range 
ACC Control Range Change of Burst Signal 30 
over whole ACC Control 
if... Range < 1dB Mt fe 
—— 
aa 


Input Impedance ee ee 


DC Operating Voltage 


Burst Gate Threshold 
Line Blanking Threshold 
Frame Blanking Threshold / Fast Blanking 


Input Current 


Input Current 


Tracking between Luminance and 
Chrominance Signals over 10 dB Contrast 


Control 
BRIGHTNESS CONTROL INPUT (Pin 1) (See Figure 3) 
| inputCurrent, ft 
ACC CAPACITOR (Pin 12) 


Charging Current During Burst Gate Period 
Discharging Current During Burst Gate Period 
Leakage Current Out of Burst Gate Period 


KILLER CAPACITOR (Pin 13) 


| [Color off Voltage | No Chroma Signal | | 5.6 | | UV 
[——J[oorenvotageSs—=“<~;~;~SCSrYS~C~<‘(‘C;S!CTCCC~dTSC‘ic oO ‘'[|~TC(CdL VV C' 
[| PALflip-op inhibitionlevel |S SCS™~*~<“—~*~*~*~*~*~sSC“‘C LTCC CS 
| [Gontrolcurent tA 
| | heakage Curent A 
Po Voltage with Nominal Input Signal ee 


PLL LOOP FILTER (Pin 16) 


[| ControiCurent | 80 | 

| [beakageCurent 

SUBCARRIER OUTPUT (Pin 8) 

[Output Burst Amplitude | Within ACC Control Range | 1.6 | 24 | 3.0 | Ver 
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DC AND AC ELECTRICAL CHARACTERISTICS (continued) 
Vcc = 9V , Tams = 25°C (unless otherwise specified) 


[Symbol[ Parameter | _TestConditions | Min. | Typ. | Max. | Unit_ 
DELAYED CHANNEL INPUT (Pin 6) = 

[| DC Operating Vottage ———~*(Nolnput Signal ~—=~=~“‘“‘*~*d CB BA 
2 
RGB OUTPUTS (Pins 17-18-19) 


Output Signal Amplitude e 0.35V B to W, Signal @ Pin 3 
(Black to White) e Contrast @ 4.2V 

@ Sat. @ 1.6V 

e Brig. @ 3.5V 


Blue Channel Output Amplitude e@ 300 mVpp (B-Y), Signal with 


(no Y) 200mVppr Burst Amplitude at pin 10 
e Contrast @ 4.2V 
e Sat. @ 4.2V 
e Brig. @ 3.5V 


RGB OUTPUTS (Pins 17-18-19) 


Maximum Peak White Level 
Blanking Level 
Black Level Differential Error 


Relative Variation in Black Level 
with Various Saturation, Contrast 


and Brightness Control Level 


40°C Temperature Range 


XTAL (Pin 14) 


|__| Catching Range pf 500700] | He 
RGB CLAMP CAPACITOR (Pin 2) 
| ControhCurrent | 80 | t00 | 150 | A | 
|__| Leakage Current ke ee ee an) ee ele | | 
Figure 1 : Contrast Control Voltage Range. Figure 2 : Saturation Control Voltage Range. 
Gain Gain 
(%) (%) 
100 100 
75 75 
50 50 
25 25 
0 0 
1 2 3 4 contrast control 1 2 3 4 ~ saturation control 
voltage (v) voltage (v) 
91DSTDA8217-03 . 91DSTDA8217-04 
4/8 
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Figure 3 : Brightness Control Voltage Range. 


black level 
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INPUT / OUTPUT PIN CONFIGURATION 
Figure 4 : Pins 1 - 2 Configuration. Figure 5 : Pin 3 Configuration. 


GREEN 
channel 


91DSTDA821 7-06 
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black leve 
clamping 


VREF 
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INPUT / OUTPUT PIN CONFIGURATION (continued) 


Figure 7 : Pin 5 Configuration. 


91DSTDA8217-09 


Figure 8 : Pin 6 Configuration. 


91DSTDA8217-10 


Figure 9 : Pin 8 Configuration. 


91DSTDA8217-11 91DSTDA8217-12 
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INPUT / OUTPUT PIN CONFIGURATION (continued) 


Figure 11 : Pin 10 Configuration. Figure 12 : Pin 12 Configuration. 


91DSTDA8217-13 91DSTDA8217-14 


Figure 13 : Pin 13 Configuration. Figure 14: Pin 14 Configuration. 


N 


91DSTDA8217-15 


Figure 15 : Pin 16 Configuration. 
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APPLICATION DIAGRAM (with OSD capability) 


T 47nF p 680k2 


of 


OSD inputs 


——— 
RGB 
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| 39kQ | 8kQ | 39kQ 
i 22kQ 22kQ a 22kQ 
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es 2,54(2) 
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(1), Nominal dimension 
(2) True geometrical positior 


20 Pins 
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HORIZONTAL AND VERTICAL DEFLECTION CIRCUIT 


ADVANCE DATA 


=» DIRECT FRAME-YOKE DRIVE (+ 1A) 

= COMPOSITE VIDEO SIGNAL INPUT 
CAPABILITY 

"FRAME OUTPUT PROTECTION AGAINST 
SHORT CIRCUITS 

# PLL 

=» SUPER SANDCASTLE OUTPUT 

=» VERY FEW EXTERNAL COMPONENTS 

» VERY LOW COST POWER PACKAGE 

=» STABLE FRAME BLANKING PULSE, GENER- 
ATED BY EXTERNAL RC, FOR COMPATIBIL- 
ITY WITH TEA 5640 


POWERDIP 16 +242 
(Plastic Package) 


ORDER CODE : TDA8218 
DESCRIPTION 


The TDA8218 is an horizontal and vertical deflec- 
tion circuit with super sandcastle generator. Used 
with automatic PAL/SECAM decoder TEA5640, 
this IC permits a complete low-cost solution for 
PAL/SECAM applications. 


PIN CONNECTIONS 


20 |_| VIDEO INPUT 
19 | | SUPER SANDCASTLE OUTPUT 
18] | LINE FLYBACK 
17] | LINE OUTPUT 
GROUND GROUND 
GROUND GROUND 
POWER AMPLIFIER INPUT |} 7 14 | BURST KEY R.C. NETWORK 


FRAME BLANKING R.C. NETWORK | | 8 13 | | LINE SAWTOOTH INPUT 
FRAME POWER SUPPLY | } 9 12] | PHASE DETECTOR 
FRAME OUTPUT | | 10 11 | | LINE OSCILLATOR 
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BLOCK DIAGRAM 


blanking 
generator 
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ABSOLUTE MAXIMUM RATINGS 


Value 


30 
35 
#155 
antl 


a 
_—k 
— 
a} 
(40) 
O 
Cc 
Comal 

xo) 
Cc 
~-* 
me) 
r40) 
ret) 
— 
O 
Cc 
3 
i) 
=} 
cv 


Line Output Continuous Current 0.4 


Max Junction-case Thermal Resistance °C/W 
RTH(-a) Typical Junction-ambient Thermal Resistance 40 °C/W 
(Soldered on a 35um thick 45cm* PC Board copper area) 
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ELECTRICAL CHARACTERISTICS 
Vcci = 10 V, Tame = 25 °C (unless otherwise specified ) 


Symbol | —i‘“C;SCSCSC‘*éRaraameeter, = C—C—C—*i‘“CSC*dts«Min.-* | Typ | Maax. | Unit 
SUPPLY (Pin 1) 
| loct_|SupplyCurent es —i—‘“‘“‘*S*SCSC~*dSC“‘s*drT:SCtS | ma 
| Vccr_|SupplyVoltage = aC“ tsts:*:*~=“‘C;(OTTCC~dC st | 105 | 
VIDEO INPUT (Pin 20) 


oh 
(when synchronized with TTL signal) 
LINE OSCILLATOR (Pin 11) 
2.8 
: 
DAT . 


| DRI 
(R = 34.9kQ Tied to Vcc, C = 2.2nF Tied to Ground) 
Pulse Triggering 
A@ 
( ) 


LINE OUTPUT (Pin 17 


LVi7 | Saturation Voltage (l17 = 200mA) 
Output Pulse width (line period = 64s) 


LINE SAWTOOTH INPUT (Pin 13) 


he) o|;- on 
N NiO 


| 213 |inputimpedance | | KO 


PHASE DETECTOR (Pin 12) 


Output Current During Synchro Pulse 
Rl12 Current Ratio (positive/negative) 0. 


on 
Alo 


LI12 Leakage Current - 
CV1i2 | Control RangeVoltage 


FRAME BLANKING GENERATOR (Pin 8) 
External R.C. Network (Typical values : R = 100kQ, C = 22nF) 


Ti Blanking Time (PlIn 19, Tt = K8 .R.C : 
K8 Time Blanking Coefficient 0.588 


-) 
Output Current during the Frame Blanking : Vg = 2V 
>Vg=7V 


Input Current after the Frame Blanking : Vs = 300 


FRAME OSCILLATOR (Pin 2) 


Low Threshold Voltage 
High Threshold Voltage 
BI2 fee 

R2 


Ble 
op BE Le) 
(oo) 


A 


DIF2 | LT2-HT2 
| Bi2 |BiasCurent 


Discharge Impedance 300 | 470 | 700 


FFP1 Free Running Frame Period 20.5 23 25 ms 
(R = 866kQ Tied to Vcc1, C = 220nF Tied to Ground) 


MEP | Minimum Frame Period (120 =-100¥A) with theSameRC || 28 | | ms 
| FFP2_ | Free Running Frame Period( R= 408k2,C=220nF) | | 14.3 || ms 
FPR | Frame Period Ratio =FFP/MFP |B 9 | 
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ELECTRICAL CHARACTERISTICS (continued) 
Voci = 10 V, Tame = 25 °C (unless otherwise specified) 


[Symbot | —S~S restr SSSSSSS*d ns | Ty, | Max, | Un 


FRAME OSCILLATOR (Pin 2) (continued) 
Frame Saw-tooth Gain Between Pin 1 and non Inverting Input of the 


Frame Amplifier 


Vertical Frequency Drift with Temperature (see application) 
A@ 


FRAME POWER SUPPLY (Pin 9) 


| 19 | SupplyCurrent(Vo=30V) 
FLYBACK GENERATOR SUPPLY (Pin 3) 
| Voo2 | Operatingvoltage CT tT 
FRAME OUTPUT (Pin 10) 
| 0.06 _| 
110 =1A ' 
Saturation Voltage to V9 (V9 = 30V) 
Saturation Voltage to V9 in Flyback Mode (V10 > V9) 
10 =1A 


FLYBACK GENERATOR (Pin 3 and Pin 4) 
Flyback Transistor on (output = high state), Vcc2 = 30V, V4/3 with 
elie | ee 
F2DB I453=1A 3.0 4.5 V 
Flyback Transistor on (output = high state), Voce = 30V, V3/4 with 
Bele eT 
FSVB Ig+44=1A 2.2 4.5 V 
Flyback Transistor off (output = V9 - 8V), V9 - Voc2 = 30V 
Leakage Current Pin 3 
SUPER SANDCASTLE OUTPUT (Pin 19) 
| BG2_|Burstkeypulselevel = CT BT TU 


Pulses width and timing 
SC3 Delay between middle of sync pulse and leading edge of burst key pulse 


SC2 Duration of burst key pulse 3.7 4 5 us 
Vertical blanking pulse width : Defined by external R.C. Pin 8 


LINE FLYBACK INPUT (Pin 18) 


_ e 
i 
Ae) 
is 
< 


25 | 45 


|| Switching level 
(i enor ees 
|__| Limiting voltage at maximum current 
RC network time constant (Note 1) for the burst key pulse | 6 | 


Note: 1. An RC network Is connected to this input. Typical value for the resistor is 27kQ and 220pF for the capacitor. A different time 
constant for RC changes the delay between the middle of the line synchro pulse and the leading edge of the burst key pulse but 
also the duration of the burst key pulse. 
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GENERAL DESCRIPTION 


The TDA8218 performs all the video and power 

functions required to provide signals for the line 

driver and frame yoke. 

It contains: 

e Asynchronization separator 

e An integrated frame separator without external 
components 


Figure 1: Synchronization Separator Circuit 


TDA8218 


e Asaw-tooth generator for the frame 

e Apower amplifier for direct drive of frame yoke 
(short circuit protected) 

e An open collector output for the line driver 

e Aline phase detector and a voltage control os- 
cillator 

e Asuper sandcastle generator. 
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The slice level of sync-separation is fixed by value of the external resistors Ri and R2. Vr is an internally 


fixed voltage. 


Figure 2 : Frame Separator 


183 


“Tt 


The sync-pulse allows the discharge of the capac- 
itor by a 2 x | current. A line sync-pulse is not able 
to discharge the capacitor under Vz/2. A frame 


91DSTDA8218-04 


sync-pulse permits the complete discharge of the 
capacitor, so during the frame sync-pulse Q3 and 
Qa provide current for the other parts of the circuit. 
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Figure 3: Line Oscillator 


Phase 
comparator 
output 


The oscillator thresholds are internally fixed by 
resistors. The discharge of the capacitor depends 
on the internal resistor R4. The control voltage is 
applied on resistor R5. 


Figure 4: Phase Comparator 


Line 
Flyback 


Integrated 
Flyback 


| 
Sync pulse ee || 


Output 
Current 
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The sync-pulse drives the current in the compara- 
tor. The line flyback integrated by the external net 
work gives on pin 13 a saw tooth, the DC offset of 
this saw tooth is fixed by VC. The comparator 
output provides a positive current for the part of the 
signal on pin 13 greater than to VC and a negative 
current for the other part. When the line flyback 
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and the video signal are synchronized, the output 
of the comparator is an alternatively negative and 
positive current. The frame sync-pulse inhibits the 
comparator to prevent frequency drift of the line 
oscillator on the frame beginning. 


Figure 5 
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Line output (Pin 17) 
It is an open-collector output. The output positive 
pulse time is 29us for a 64us period. 
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Figure 6: Frame Oscillator 
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INPUT CURRENT 
COMPENSATION 


To frame amplifier 


The oscillator thresholds are internally fixed by 
resistors. The oscillator is synchronized during the 
last half free run period. The input current during 
the charge of the capacitor is less than 100nA. 


Figure 7: Super sandcastle generator 


Ea 
Detection 


J ans 


Burst Key 
RC 


sync pulse 
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Frame output amplifier 

This amplifier is able to drive directly the frame 
yoke. Its output is short circuit and overload pro- 
tected; it contains also a thermal protection. 


Ge gate | fio] SSC 
aa 
pulse Output 


generator 


Network 


The line flyback detection is provided by a compa- 
rator which compares the input line flyback pulse 
to an internal reference. The burst gate pulse posi- 
tion is fixed by the external RC network (pin 14). It 
is referenced to the middle of the line flyback. 

The frame blanking generator is a monostable with 
external R.C. The start blanking pulse is triggered 
by the falling edge of the frame saw-tooth (Pin 2). 
The reset is provided by a comparator which com- 
pares the capacitor voltage during its charge to an 


91DSTDA8218-09 


internal threshold fixed by resistors. 
The frame blanking time is defined by : 
Ttb = 0.613 - R.C. 
This pulse is available on Super Sand Castle output 
(Pin 19). 


Remark : For compatability with TEA5640, frame 
blanking time must be larger than 1.15ms with 
centered value @ 1.35ms (R = 100kQ + 1%, 
C= 22enF+ 5%) 
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TYPICAL APPLICATION 


100nF 


Video 15kQ 2200F 


120PF TRS 50K2 i 


Input 


20] 
JN 0 Tee TDA 8218 


Line __] 
Flyback 


68pF ara Er Fi 


= 
100kQ 


180pF 4 7kQ fi 


a 
yu 


Note : Pins 5 - 6 : Frame oscillator ground 
Pins 15 - 16 : Frame and line power ground 


PACKAGE MECHANICAL DATA 
20 PINS - POWER DIP 16 + 2+ 2 


24.8 max. 


470nF 


Horizontal 
Frequency 


IN4002 


IN4148 


Frame Yoke i 
30 mH, 15Q a0 


lop = 840mA 
220kQ 
Ld 


220nF 1000pnF 


80pF 
ice 22kQ 


i 1000 Vertical 
Amplitude 


Vcci 


91DSTDA8218-10 


a 


8/8 


ky7 SGS;THOMSON 


1122 


Ay mares eat TDA8222 


VIDEO & SOUND IF SYSTEM 
WITH VIDEO AND SOUND SWITCHES 


PRELIMINARY DATA 


» VERY LOW CURRENT ABSORPTION 

= 3 STAGE IF GAIN CONTROLLED AMPLIFIER 

® SYNCHRONOUS VIDEO DEMODULATOR 

=» WHITE SPOT AND NOISE INVERTER 

" AGC CIRCUIT WITH NOISE GATING 

» TUNER AGC OUTPUT FOR PNP TUNERS 

= FM DETECTOR 

=" AF AMPLIFIER WITH DC VOLUME CONTROL 

» AFC 

# AUDIO AND VIDEO SWITCHES COMPATIBLE 
WITH SCART EUROPEAN NORM 

» MUTE FUNCTION 


SHRINK DIP24 
(Plastic Package) 


ORDER CODE : TDA8222 


DESCRIPTION 


The TDA8222 is a monolithic integrated circuit in 
Shrink DIP24 package for color and black & white 
television receivers using PNP tuners. It is intended 
to operate with a negatively modulated vision car- 
rier and frequency modulated sound carrier. 


PIN CONNECTIONS 


TUNER DELAY RESISTOR | | 1 24 | AGC CAPACITOR 
TUNER OUTPUT CURRENT | | 2 


21] | SWITCHING INPUT 
20 | | AFC TANKLC 
19 | | AFC OUTPUT 
18 | | DEMODULATED CVBS OUTPUT 
AUDIO OUTPUT |_| 17 |_| EXTERNAL AUDIO INPUT 
VOLUME CONTROL |_| 16 | | 2nd IF SOUND INPUT 


FM TANKLC | | 15 | | 2nd IF SOUND INPUT + MUTE 
DEMODULATED AUDIO OUTPUT |_| 14 | | INTERNAL VIDEO INPUT 
MAIN VIDEO OUTPUT |_| 13 | | EXTERNAL VIDEO INPUT 
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TDA8222 


BLOCK DIAGRAM 


LI 
Reference a ae 


TDA8222 
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PACKAGE MECHANICAL DATA 
24 PINS - PLASTIC SHRINK 


7,62 TYP. 
6,86 max 


0,75/1,42_ 


19,558 TYP 


23,11 max 
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TDA9102B 


IST Sieeov erases TDA9102C 


MICROELECTRONICS 


H/V PROCESSOR FOR TTL V.D.U 


PRELIMINARY DATA 


HORIZONTAL SECTION 


= SYNCHRONIZATION INPUT : TTL COM- 
PATIBLE, NEGATIVE EDGE TRIGGERED 

= SYNCHRONIZATION INDEPENDENT FROM 
DUTY CYCLE TIME 

# OSCILLATOR : FREQUENCY RANGE FROM 
15kHz to 100kHz 

=» HORIZONTAL OUTPUT PULSE SHAPER AND 
SHIFTER 

=» PHASE COMPARATOR BETWEEN SYNCHRO 
AND OSCILLATOR (PLL1) 

=» PHASE COMPARATOR BETWEEN FLYBACK 
AND OSCILLATOR (PLL2) 

= INTERNAL VOLTAGE REGULATOR 

"DC COMPATIBLE CONTROLS FOR PHASE 
AND FREQUENCY 

=» DUTY CYCLE : 34% FOR TDA9102B 

43% FOR TDA9102C 


VERTICAL SECTION 


=# SYNCHRONIZATION INPUT : TTL COM- 
PATIBLE, NEGATIVE EDGE TRIGGERED 

=® SYNCHRONIZATION INDEPENDENT FROM 
DUTY CYCLE TIME 

# OSCILLATOR : FREQUENCY RANGE FROM 
30Hz to 120Hz 

= RAMP GENERATOR WITH VARIABLE GAIN 
STAGE 

» VERTICAL RAMP VOLTAGE REFERENCE 

= INTERNAL VOLTAGE REGULATOR 


DESCRIPTION 

The TDA9102B, C is amonolithic integrated circuit 
for horizontal and vertical sync processing in mono- 
chrome and color video displays driven by input 
TTL compatible signals. 


The TDA9102B, C is supplied in a 20 pin dual in 


line package with pin 11 connected to ground and 
used for heatsinking. 


June 1991 


(Plastic package) 


ORDER CODES : TDA9102B / TDA9102C 


PIN CONNECTIONS 


Substrate Ground 10] Horizontal Phase Adjust 


Vertical Frequency Preset 9 | Phase Comparator 2 Output 
C13 | 3 | Horizontal! Flyback Input 
Vertical TTL Input Honizontal Output 
Vertical Ramp Output [6 | Horizontal Power Ground 
Vertical Amplitude Adjust 
Vertical Linearity Adjust 
Linearity Output 


Vertical Reference Voltage 


Vg 
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Oct 
C/e 


iy 


SITINOALIS TOD 


NOSWOHL-S9S 


c20-cOL6VOLSGI6 


DC HORIZONTAL 
PHASE 
ADJUSTEMENT 


PHASE 
COMPARATOR 


9; 


HORIZONTAL 
SYNC 
INPUT 


HORIZONTAL 
TTL INTERFACE 


2X. 


SHAPER 


DC FREQUENCY 
ADJUSTEMENT 


HORIZONTAL 
OSCILLATOR 


eal 


LOW SUPPLY 
VOLTAGE 
PROTECTION 


VERTICAL 
TTL INTERFACE 


aes 


PHASE 
COMPARATOR 
2 


Cg 
ZL 


14 
e 9+ 5V 


Hf Rig 


VERTICAL 
SYNC 
INPUT 


8 
ic 


HORIZONTAL 
FLYBACK 
INPUT 


VOLTAGE 
REGULATOR 


Lee | 


DC VERTICAL 
AMPLITUDE 
ADJUST EMENT 
VERTICAL 
OSCILLATOR 


Lal 


DC FREQUENCY 


PRESET 
Rie Hl il Ri2 


DC VERTICAL 
LINEARITY 
ADJUSTEMENT 


WVaSVId 4901 


JcOLBVGL - AcOL6VGL 


TDA9102B- TDA9102C 


PACKAGE MECHANICAL DATA 
20 PINS - PLASTIC DIP 


e = 2,54(2) 


e e e e e e - 
7 D 
! 


(1) Nominal dimension 
(2) True geometrical positior 


20 Pins 
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Ays parca dal staat TEA1014 


VIDEO AND AUDIO SIGNALS SWITCHING 
FOR THE PERI-TELEVISION PLUG 


a VIDEO CROSSTALK : 60 dB TYPICAL 

a» LOW IMPEDANCE VIDEO OUTPUT 75 Q 

a» SHORT-CIRCUIT PROTECTION OF INPUTS 
AND OUTPUTS 

a» INTERNAL HORIZONTAL PLL TIME CON- 
STANT SWITCHING IN CASE OF VIDEO RE- 
CORDER RECEPTION 


(Plastic Package) 


DESCRIPTION ORDER CODE : TEA1014 


This integrated circuit provides both video and 
sound switching allowing connections between the 
peri-TV plug and video, sound sections in the TV set. 


Input and output signal characteristics follow the 
NFC 92250/EN 50049 norms. 


PIN CONNECTIONS 


GROUND | | 1 14 | | EXTERNAL VIDEO INPUT 
EXTERNAL VIDEO OUTPUT | | 2 13 | | SUPPLY 
INTERNAL VIDEO INPUT | | 3 ca ae INTERNAL VIDEO OUTPUT 
REFERENCE | | 4 11] | BAND III INFORMATION 
TIME CONSTANT SWITCHING | | 5 10 | | VIDEO RECORDER KEY 
SOUND OUTPUT [ | 6 9] | VIDEO AND SOUND SWITCHING 


EXTERNAL SOUND INPUT | Zi 8 fd INTERNAL SOUND INPUT 
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TEA1014 


BLOCK DIAGRAM 


Vcc Rejection Ground  tnternal video output Sound output Scanning time constant switching 


Internal video Lowimpedance External video Internalsound Externalsound ExternalAV. Band IIlinfo Video recorder 
input video output input input input key 
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ABSOLUTE MAXIMUM RATINGS 


ee 


THERMAL DATA 


Junction Ambient Thermal Resistance a ee 


ELECTRICAL OPERATING CHARACTERISTICS 
Voc = 12 V ; Tamb = + 25 °C (unless otherwise specified) 


Parameter 
Supply Current, with no Load 


Internal Video Input (coming from picture IF) (pin 3) 
Video Signal Amplitude (positive video) 
Input Voltage Range (refered to D. C. input Voltage) 
Input Impedance 
Input Capacitance 


External Video Input (coming from peri-TV plug) (pin 14) 
Video Signal Amplitude (positive video) 


Input Voltage Range (refered to D. C. input Voltage) 
Input Impedance 
Input Capacitance 


TV Video Output (pin 12) 
Signal Amplitude 
Output Voltage Swing (refered to D. C. output Voltage) 
Output Dynamic Impedance 
D.C. Output Voltage (without input signal) 
Loading Resistance 
Video Bandwidth (— 1 dB) 
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ELECTRICAL OPERATING CHARACTERISTICS (continued) 
Vcc = 12 V ; Tamb = + 25 °C (unless otherwise specified) 


Gain/internal Video 
Gain/external Video 


External Video Output (low impedance) ( 
Signal Amplitude (on 150 Q grounded 
Output Voltage Swing 

Dynamic Output Impedance 

D.C. Output Voltage (without input signal) 

Minimum Loading Resistance (electrical performance non 
specified) 

Gain/internal Video 


Output Video Signals Characteristics 
Video Rejection between two Inputs (1 MHz) 
Differential Group Delay 
Linearity Distortion 
Luma (test line 17) 
Chroma (test line 331) 
Intermodulation Luma—chroma (test line 331) 
Supply Voltage Rejection 


pin 2) 
) 


Internal Sound Input (pin 8) 
Input Signal 
Input Impedance 


External Sound Input (pin 7) 
Input Signal 
Input Impedance 


0.3 2 VRMS 
20 kQ 
0.1 0.7 
20 


Sound Output (pin 6) 
Output Signal Amplitude 
Output Voltage Swing 
Distortion (Vo = 0.6 Ver) 
Bandwidth 
Output Impedance 
Load Impedance 
Gain/internal Input 
Gain/external Input 
Supply Voltage Rejection 
Crosstalk 
Video/sound Crosstalk 


LOGIC 
External A. V. Input (peri-TV plug) (pin 9) 
Unactive Low Level or Unconnected Pin (logic state 0) — 
(TV receiving) ata 
Active High Level (logic state 1) (ext. receiving) 
Input Impedance 


"Band III" Input (pin 11) 
Unactive Low Level or Unconnected Pin (logic state 0) 
Active High Level (logic state 1) 

Input Impedance High Level 
Input Current Low Level 


Video-recorder Key Input (pin 10) 
Unactive High Level or Unconnected Pin (logic state 1) 
Active Low Level (logic state 0) 

Input Impedance 


Open Collector Output (time-constant switching) (pin 5) 
Leakage Current (open collector) 1 LA 
Maximum Low Level Voltage (I(5) = 4 mA) 15 V 


3/7 
SGS-THOMSON _ 
ky MICROELECTROMICS aa 


TAB-04 


TEA1014 


CIRCUIT DESCRIPTION 
The main functions of the I.C. are following : 


VIDEO SWITCHING 
2 electronically switched inputs : 
- one 2.5 Vpp input for internal video. 


. one 1 Vpp input for signal coming from the 
peri-TV plug. 


2 outputs : 


. 1 Vpp output (low impedance 75 Q) for peri- 
TV plug. 


. 1 Vpp output low impedance for video section 
of the TV set. 


Each input and output is protected from ground 
short-circuit. The 75 Q output is protected through a 
75 Q resistor. 
AUDIO SWITCHING 
Two electronically switched inputs : 

- 300mVrms input coming from internal audio. 


~ 100 mV rms input coming from the peri-TV 
plug one low impedance output 300 mV rms. 


Inputs and outputs are also protected against 
ground short-circuit. 


SWITCHING LOGIC 


The logic takes into account the information on 3 
pins. 
. Internal or external video and sound (pin 8 
peri TV plug) 
. Band Ill information 
. Video recorder key. 


External Video and Audio signals are selected in two 
cases. 


. When there is a voltage information coming 
from peri-TV plug. 


. When the video recorder key is selected (on 
TV front panel) and programmed on band Ill. 


This |.C. includes an internal switch (open collector 
transistor) which commutes the time constant of the 
horizontal PLL circuit in case of video recorder re- 
ception. 
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VIDEO OUTPUT TO 
CHROMA AND 
SCANNING SECTIONS 


AF OUTPUT 


HORIZONTAL 
SCANNING 
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TEA1014 


SAFETY INFORMATION FOR CRITICAL APPLICATIONS 
Typical Connection Between Peritel Plug and TEA10174. 


Video and sound 
switching 


TEA1014 


Suund from 
Pertte!l plug 


Video from 
Peritel plug 


Video to 
Peritel plug 


88DSTEA1014-04 


Voltage on pin 9 must not exceed the Vcc voltage on pin 13. In case of risk of over voltage, use the protection 
as described as below s : 


1N4148 


Video and sound 
switching 
TEA1014 


88DSTEA1014-05 


All connections to Peritel plug are terminated by low In case of risk of electrostatic discharge, use the pro- 
impedance loads (75 Q), except the external sound tection as described as below. 
input. 


1N4148 


330 2 
Sound from 


TEA1014 
Perstel plug 


1N4148 
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TEA1014 


PACKAGE MECHANICAL DATA 
14 PINS — PLASTIC DIP 


i ~ 
> lq --77 max 7 62 (2) mG 


(1) Nominal dimension 
(2) True geometrical position 
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VIDEO SWITCH 


a 1 VIDEO OUTPUT 75 Q- 1 Vpp NOT SWITCHED 

a 1 SWITCHED VIDEO OUTPUT 2 Vpp 

a» VIDEO CROSSTALK : 50 dB TYPICAL 

a» SHORT CIRCUIT PROTECTION OF INPUTS 
AND OUTPUTS 

» CLAMPED VIDEO INPUTS 


(Plastic package) 
ORDER CODE : TEA2014A 


DESCRIPTION 


This integrated circuit provides all video switching al- 
lowing connections between the peri TV plug and 
video sections in the TV set. The TEA2014A is sup- 
plied in a DIL8. 


PIN CONNECTIONS 


GROUND | | 1 8 | | EXTERNAL VIDEO INPUT 
75Q VIDEO OUTPUT | | 2 71 | SUPPLY VOLTAGE 


INTERNAL VIDEO INPUT | | 3 6 |_| SWITCHED VIDEO OUTPUT 
NOT TOBEUSED [| } 4 5 | | SWITCHING INPUT 
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TEA2014A 


TYPICAL APPLICATION AND TEST CIRCUIT 


O or no connected = video TV 
> 7V = external video 


Switching input { 


External 
video input 


impedance) | 


Video coming 
from TV 
2 Vpp 


Video 
1 Vpp 75 Ql 


We advice to protect the 75 Q output through a 75 Q resistor for supply voltage higher than 9 V. 


88DSTEA2014A-02 


ABSOLUTE MAXIMUM RATINGS 


Toper Operating Temperature 
with Load > 150 2 on PIN 2 0, +100 
with Load = 75 Q on PIN 2 0, +70 


Junction Temperature — 40, +150 
Q 
Q 


Storage Temperature — 40, + 150 
Minimum DC Load Resistor PIN 6 600 
Minimum DC Load Resistor PIN 2 75 


THERMAL DATA 


Junction-ambient Thermal Resistance 90 Typ 


2/4 : 
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TEA2014A 


ELECTRICAL CHARACTERISTICS 
Tamb = + 25 °C, Vcc = 9 V (unless otherwise specified) 


Symbol Parameter | in| Typ. [Ma | Unit 
veo [SuppyVotageRange SCT | | 
| Ice | Supply Current (no load on pin 2 and pin 6) | = | = | 20 | mA- 


— are ty Current (with 75 Q pin 2.1, with 600 Q between fe ge ee 
pi 

[Total Power Dissipatonwinoad «| (| 400 | = | mw | 
ae (pin 8 and pin 3) 
po Internal Video Input Swing from Picture IF (positive Video) | - | - | 45 | Vpp_ 
| = | Internal Video Input Impedance (positive video) eo | = | ko | 
=| internal video Input Bias Curent (postive vides) | 8 | (25 | 40 | uA 
[=| External Video input Swing postive video) | = | = | 2 | VD 
[=| External video nputimpedance (postive video) | «BO | = | - ‘| HO | 
SWITCHED OUTPUT (pin 6) - Rtoap = 600 Q 
St nS Es Ee ee 
=| Wieeo Output Dynamicimpedance—S«dT | (| | 
=| Wideo Dc output votage (eye. pulse eveinotes) «| | 2 | a |v | 
za Video Bandwith Pin 6 — from Internal Input pin 3 (— 1 dB) | 6 | - | - | MHz, 
p= | Video Bandwith Pin 6 — from External Input Pin 8 (— 3 dB) | 6 | - | = | Mbz | 
[= [Oupwanene-Fing id | | 
| = | Output Gain Pin 6 — Pin 3 }-1 |-05| 0 | dB | 


EXTERNAL OUTPUT (pin 2) - Ruoap = 75 Q 
Video Output Swing 


Video Output Dynamic Impedance 
Video DC Output Voltage (sync. pulse level , note 1) 
Video Bandwidth (— 1dB) 
Video Output Gain (pin 2 — pin 3) 
SWITCHING INPUT (pin 5) 
Switching Input Unactive Low Level or Unconnected Pin (TV receiving) 


Switching Input Active Level (ext. receiving) 


Switching Input Impedance 
OTHER DYNAMIC FEATURES 


Video rejection Between Two Inputs 
1MHz 
1kHz 


Linearity Distortion 


Luma (test line 17) 
Chroma (test line 331) 
Intermodulation Luma — Chroma (test line 331) 


| = Supply Voltage Rejection (1 kHz) 


Note: 1. Use a video signal with a synchro pulse in order to make the clamp work in a correct way. 
(75 Q to the ground and 10 pF in series) 
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TEA2014A 


PACKAGE MECHANICAL DATA 
8 PINS — PLASTIC DIP 


051 min 


(1) Nominal dimension 
(2) True geometrical position 
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DEFLECTION : 

» CERAMIC 500kHz 
QUENCY REFERENCE 

» NO LINE AND FRAME OSCILLATOR ADJUST- 
MENT REFERENCE 

a DUAL PLL FOR LINE DEFLECTION 

a HIGH PERFORMANCE SYNCHRONIZATION 

» SUPER SANDCASTLE OUTPUT 

» FRAME BLANKING WITH SAFETY CIRCUIT 

» VIDEO IDENTIFICATION CIRCUIT 

» AUTOMATIC 50/60Hz STANDARD IDENTIFI- 
CATION 

» EXCELLENT INTERLACING CONTROL 

» SPECIAL PATENTED FRAME SYNCHRO DE- 
VICE FOR VCR OPERATION 

» FRAME SAW-TOOTH GENERATOR 

SMPS CONTROL : 

» ERROR AMPLIFIER AND PHASE MODULA- 
TOR 

» SYNCHRONIZATION WITH HORIZONTAL DE- 
FLECTION 

» SECURITY CIRCUIT AND START-UP PRO- 
CESSOR 

» OUTPUT PULSES ARE SENT TO THE PRI- 
MARY SMPS IC (TEA2260 or TEA2164) 
THROUGH A LOW COST SYNCHRO PULSE 
TRANSFORMER 


RESONATOR _ FRE- 


PIN CONNECTIONS 


LINE MONOSTABLE CAPACITOR [ ] 1 

SAFETY FRAME BLANKING INPUT [| ] 2 
FRAME SAW-TOOTH OUTPUT [ } 3 

FRAME BLANKING OUTPUT | | 4 

FRAME RAMP GENERATOR [| [5 

GROUND POWER [ ] 6 

SWITCH MODE POWER SUPPLY OUTPUT [| } 7 


SMPS INPUT REGULATION [ ] 9 
HORIZONTAL OUTPUT [ | 10 

S SANDCASTLE OUTPUT | | 11 
HORIZONTAL FLYBACK INPUT [ ]} 12 
HORIZONTAL SAW-TOOTH | | 13 
CURRENT REFERENCE { } 14 


February 1991 


TEA2028B 
COLOR TV SCANNING AND 


POWER SUPPLY PROCESSOR 


DESCRIPTION 


The TEA2028B is a complete (horizontal and verti- 
cal) deflection processor with secondary to primary 
SMPS control for color TV sets. 


(Plastic Package) 
ORDER CODE : TEA2028B 


28 |_| SAFETY INPUT 

27 |_| VIDEO INPUT 

26 |_| H SYNCHRO CAPACITOR (tip level) 

25 |_| VIDEO IDENTIFICATION CAPACITOR 
24 | | MUTING + 50/60Hz IDENT. OUTPUT 

23 |_| VCR INPUT 

22 |_| PHASE COMPARATOR 1 CAPACITOR 
21 | | GROUND SUBSTRAT 

20 |_| FRAME SYNCHRO ADJUSTMENT CAPACITOR 
191 | V.CO INPUT 

18 | | VC.O OUTPUT 

17 |_| V.CO 90° REF. 

16 [| | PHASE COMPARATOR 2 CAPACITOR 


15 fal STARTING AND SAFETY CAPACITOR 
91DSTEA2028B-01 
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cvlt 
6/¢ 


NOSWOHL-s9s 4AY 


SOINOULIATIOVDIA 


20-G8c0eva1Sd68 


FRAME 
BLANKING 


SAW TOOTH 
OUTPUT 


50/60 He + VCR SWITCHING 
Aa MUTING OUTPUT INPUT 


VLLLLLLLLL 


FRAME TIMING 
IDENTIFICATION LOGIC 


FRAME 


SAW-TOOTH |_| 


OUTPUT 


¢* FRAME 
Al) BLANK 


OUTPUT 


LS | | 8] 
Vcc 


=z Hi 
™ POWER 


ERAME GROUND 
SAW -TOOTH 


iL 
ae SUBSTRAT 


GROUND 


HORIZONTAL 
LOGIC TIMING 


H. INHIBIT. 
VR:1.26V 


REFER. 
CURRENT 
VOLTAGE 


S. SAND 

CASTLE 
HORIZONTAL 
FLY BACK 
INPUT 


S SC OUTPUT 


HORIZONTAL == — 


g8c0cval 


WVHYSVIGd 40018 


ABSOLUTE MAXIMUM RATINGS (limiting values) 


(Tamb = 25°C unless otherwise noted) 


Operating Supply Voltage (pin 8) 


THERMAL DATA 


ont 
| SuppiyVotagetonsy——SSSSC~“—~S~*~“‘—SC“‘“iRSSS~C*dC 


te __| ideo dentication Gunent(oinzay ————SSSSSCS~dCSC‘“‘“dC*SOS*dSCm 
[Vie | Posivewotage pina) SSSCSCSC~—~—~s BP CidSC 
/ he [tine race curent(pn’a)——SSSSCSCS~S~—SSCSS*dC Om 
[—h_| Frame Saw-iooth Generator(pnd)———dY SYA 
- | Frame Blanking put Curent (pin) SiC 

[| SMPS Ouputcurentipn7) YA 
(ts Satey input Curentigin28)——SSSSC~—tSSCSC“‘“(!S«OBCC 
—Ves__[ Safty input Votage (p28) SSSSC~SSS 


TEA2028B 


Starting 13.2 V 
threshold 


GENERAL DESCRIPTION 
INTRODUCTION 


This integrated circuit uses AL bipolar technology 
and combines analog signal processing with digital 
processing. 


Timing signals are obtained from a voltage-con- 
trolled oscillator (VCO) operating at 500kHz by 
means of a cheap ceramic resonator. This avoids 
the frequency adjustment normally required with 
line and frame oscillators. 


A chain of dividers and appropriate logic circuitry 
produce very accurately defined sampling pulses 
and the necessary timing signals. 


The principal functions implemented are : 
= Horizontal scanning processor. 
m Frame scanning processor. 


. BClass Power stage using an external power 
amplifier with fly back generator such as the 
TDA8170. 

=» Secondary switch mode power regulation. 
=» The SMPS output synchronize a primary I.C. 

(TEA2260 or TEA2164) at the mains part. 

a This concept allows ACTIVE STANDBY facilities. 

= Line and frame synchronization separation. 

a Dual phase-locked loop horizontal scanning. 

a High performance frame and line synchroniza- 
tion with interlacing control. 

a Video identification circuit. 

= Super sandcastle. 


a Automatic 50-60Hz standard identification. 

= VCR input for PLL time constant and frame syn- 
chro switching. 

= Frame saw-tooth generator. 

a Frame blanking output. 

= Switching mode regulated power supply com- 
prising error amplifier and phase modulator. 

= Security circuit and start-up processor. 

a» SOOKHz VCO. 


The circuit is supplied in a 28 pin DIP case. 
Vcc = 12V. 


SYNCHRONIZATION SEPARATOR 


Line synchronization separator is clamped to black 
level of input video signal with synchronization pulse 
bottom level measurement. 


The synchronization pulses are divided centrally be- 
tween the black level and the synchronization pulse 
bottom level, to improve performance on video sig- 
nals in noise conditions. 


FRAME SYNCHRONIZATION 


Time constant of Frame Separator can be adjusted 
by adding a capacitor pin 20. 


The frame timing identification logic permits auto- 
matic adaptatio to 50 -60Hz standards or non- 
interlaced video. 
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TAB-02 


TEA2028B 


An automatic synchronization window width system 
provides : 

s fast frame capture (6.7ms wide window), 

= good noise immunity (0.4ms narrow window). 


The internal generator starts the discharge of the 
saw-tooth generator capacitor so that it is not dis- 
turbed by line fly-back effects. 


Thanks to the logic control, the beginning of the 
charge phase does not depend on any disturbing ef- 
fect of the line fly-back. 


A 32us timing is automatically applied on standardi- 
zed transmissions, for perfect interlacing. 

In VCR mode, the discharge time is controlled by an 
internal monostable independent of the line fre- 
quency and gives a direct frame synchronization. 


HORIZONTAL SCANNING 


The horizontal scanning frequency is obtained from 
the 500KHz VCO. 


The circuit uses two phase-locked loops (PLL) : 
the first one controls the frequency, the second one 
controls the relative phase of the synchronization 
and line fly-back signals. 


The frequency PLL has two switched time constants 

to provide : 

= capture with a short time constant, 

= good noise immunity after capture with a long 
time constant. 


The output pulse has a constant duration of 29us 
(with C(pin 1) = 3.3nF), independent of Vcc and 
delay in switching off the scanning transistor. 


VIDEO IDENTIFICATION 


The horizontal synchronization signal is sampled by 
a 2us pulse within the synchronization pulse. The 
signal is integrated by an external capacitor. 


The identification function provides three different 
levels : 

a OV: no video identification 

a 6V : 60Hz video identification 

a 12V : 50Hz video identification 


This information may be used for timing research in 
the case of frequency or voltage synthetizer type re- 
ceivers and for audio muting. 


SUPER SANDCASTLE with 3 levels : burst, line fly- 
back, frame blanking. 


In the event of vertical scanning failure, the frame 
blanking level goes high to protect the tube. 


Frame blanking time (start with reset of frame di- 
vider) is 21 lines. 
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VCR INPUT 


This provides for continuous use of the short time 
constant of the first phase-locked loop (frequency). 
In VCR mode, the frame synchronization window 
widens out to a search window and there is no delay 
of frame fly-back (direct synchronization). 


FRAME SAW-TOOTH GENERATOR. 

The current to charge the capacitor is automatically 
switched to 60Hz operation to maintain constant 
amplitude. 


SWITCH MODE POWER SUPPLY (SMPS) SEC- 
ONDARY TO PRIMARY REGULATION 


This power supply uses a differential error amplifier 
with an internal reference voltage of 1.26V and a 
phase modulator operating at the line frequency. 
The power transistor is turned off by the falling edge 
of the horizontal saw-tooth. 

The "soft start" device imposes a very small conduc- 
tion angle on starting up, this angle progressively in- 
creases to its nominal regulation value. 

The maximum conduction angle may be monitored 
by forcing a voltage on pin 15. This pin may also be 
used for current limitation. 

The output pulse is sent to the primary 1.C. 
(TEA2260 or TEA2164) viaalow cost synchro trans- 
former. 


SECURITY CIRCUIT AND START UP PROCES- 
SOR 

When the security input (pin 28) is at a voltage below 
1.26V the two outputs are simultaneously cut off 
until this voltage reaches the 1.26V threshold again. 
In this case the switch mode power supply is re- 
started by the "soft start" system. 

If this cycle is repeated three times, the two outputs 
are cut off definitively. To reset the safety logic cir- 
cuits, Vcc must be lower than 3.5V. 

This circuit eliminates the risk to switch off the TV re- 
ceiver in the event of a flash affecting the tube. 

On starting up the horizontal scanning function 
comes into operation at Vcc = 6V. The power supply 
then comes into operation progressively. 

On shutting down, the two functions are interrupted 
simultaneously after the first line fly back. 


FRAME BLANKING SAFETY (pin 2) 


The frame blanking safety checks the normal of 
frame scanning. 


In case of any problem pin 4 and pin 11 is at a high 
level (frame blanking) in order to protect the tube. 
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ELECTRICAL OPERATING CHARACTERISTICS 
Tamb = 25°C, Vcc = 12V (unless otherwise noted) Pulse duration at 50% of the ampl. 
( 
) 


Parameter 


Icc Supply Current (pin 8) 
(frame, line and SMPS output without load 


Sync Separator (pins 26-27) 
Positive Video Input AC Coupled 

(output impedance of signal source < 200Q) 
Negative Clamping Current (during sync pulse) 
Clamping Current 

Pin for slicing level 0.2V < Voa7pp < 2V 

(50% of sync amplitude) 

Negative Current 

Positive Current 


0 |-750 |-1000} pA 
17 25 36 


Frame Synchro adjustment (pin 20) 
(V20 = 2.5V) 

Output Current (V27 = 12V) 

Output Current (V27 = OV) 


VCO (pins 17-18 and 19) 
Frequency control range after line divider 
(ceramic resonator : 503kHz) 


Phase Comparator @ 1 (pin 22) 
Output Current Low Loop Gain 

High Loop Gain 
Window Pulse Width 


VCR Switching (pin 23) 
Threshold Voltage VCR Operating 
Input Current (V23 = 0, Voc = 12V) 


Video Identification (pin 24) 

Output Saturation Voltage (without video signal, log = 3mA) 
Output Voltage (with 60Hz video signal, l24 = 2.5mA) 
Output Voltage (with 50Hz video signal, l24 = 101A) 


Video Identification (pin 25) 
Output Current (charging the capacitor) 
Identification Time (charging the capacitor) 

Threshold (voltage changing from lower to higher value) 
Hysteresis 


(pin 13) 


Charge Current 
Base Voltage of Saw-tooth 
ldis13 Discharge Current 


Super Sandcastle (pin 11) 
Output Voltages 

Burst key pulse level (l11 = — 5mA) 

Line Blanking Pulse Level (li; = — 5mA) 

Frame Blanking Pulse Level (and frame out of function) 
(144 =— 5mA) 


Super Sandcastle 
Delay between middle of synch pulse (pin 27) and leading edge 


of burst key pulse 

Duration of burst key pulse 

Delay Between SSC Cutting Level at Pin 12 and Line Blanking 
Pulse 


| fe Frame Blanking Time (start with reset of frame divider 
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ELECTRICAL OPERATING CHARACTERISTICS (continued) 
Parameter 


Positive Line Fly Back Input (pin 12) 
Delay between middle of synch pulse and middle of line retrace 


Threshold for SMPS Safety 
Threshold for Blanking 

Threshold for PLL2 

Input Current — 0.4 V < Via < Von2 
Input Current Voi2 < Vie <Vo12 
Input Current Vo12 < Vi2 < Voc 


(pin 16) 
Charging Current 
Delay Between the Edges of » 1 and 9 2 (fvco = 500kHz) 


Line Output (open collector, Fyco = 500KHz) (pin 10) 

Output Voltage (l1omax = 20MA) 

Output Pulse Duration (when fly-back pulse is with in time tio) 
(with C (pin 1) = 3.3nF) 

~ 2 Phase Range 


Free Running Period (with mute signal) 
Search Window 

50 Hz Window 

60 Hz Window 

VCR Mode Window 


Frame Saw-tooth generator (pins 3-5) 
Internal Current Generator (60Hz on) 
Discharging Current - 

Starting Level (0 < Is < 10mA) 


Frame Blanking Safety Input (pin 2) 
Threshold Voltage (negative going pulse) 


Frame Blanking Output (open collector) - (pin 4) 
Output Saturation Voltage (l4 = 5mA) 

Output Current (low level) 

Blanking Time 


SMPS Control Input (pin 9) 
Input Current (V9 = Vret 14) 


SMPS Output (pin 7 

No relation Be reen eed of SMPS pulse (pin 7) and leading 
edge of line fly back (pin 12) 

Output Voltage (0 < Il7 < 20mA) 

ton max (fvco = 500kKHz) 

Output Phase Range 


Safety Input (pin 28) 

Threshold Voltage (V2g = Vret 14) 

Input Current (if Vog < Vret 14 then SMPS and line are 
switched off during the next line retrace) 


Switch-on, Switch-off Processing (pin 15) 
Charging Current (tc = 4us, T = 64s) 
Ratio charging/discharging 


ldist5 


Starting Supply Voltage (pin 8) 
SMPS* and Line Starting (pin 7 and pin 10) 


SMPS Stopping During Line Retrace 

Frame and Line Stopping 

Hysteresis between Switching-on and Switching-off Level 
* Progressive Starting by Decreasing V15 


Current Reference (pin 14) 
Vret 14 Voltage Reference (R14 = 3.32KQ + 1%) 
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MUTE 
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TO TEA2164 


PIN 14 (2028) 


1N4001 100 uF 


BLANKING 33 kN 
OUTPUT 
13.kQ 


11 FRAME SAW—TOOTH — FRAME YOKE 


32 mH 
SAFETY SAFETY INPUT 15 2 
INPUT 0.7 Axpp 


680 kQ 


1 nF 


FRAME AMPLITUDE ADJUST 
100 92 
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PACKAGE MECHANICAL DATA 
28 PINS - PLASTIC DIP 


(1) Nominal dimension 
(2) True geometrical position 


2 G Pins 
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COLOR TV SCANNING AND POWER SUPPLY PROCESSOR 


DEFLECTION : 


» CERAMIC 500KHz 
QUENCY REFERENCE 

» NO LINE AND FRAME OSCILLATOR ADJUST- 
MENT 

» DUAL PLL FOR LINE DEFLECTION 

a HIGH PERFORMANCE SYNCHRONIZATION 

a» SUPER SANDCASTLE OUTPUT 

a» VIDEO IDENTIFICATION CIRCUIT 

m AUTOMATIC 50/60Hz STANDARD IDENTIFI- 
CATION 

» EXCELLENT INTERLACING CONTROL 

mw SPECIAL PATENTED FRAME SYNCHRO DE- 
VICE FOR VCR OPERATION 

=» FRAME SAW-TOOTH GENERATOR 

mn FRAME PHASE MODULATOR FOR THYRIS- 
TOR 


SMPS CONTROL : 


» ERROR AMPLIFIER AND PHASE MODULA- 
TOR 

a SYNCHRONIZATION WITH HORIZONTAL DE- 
FLECTION 

» SECURITY CIRCUIT AND START UP PRO- 
CESSOR 


RESONATOR _ FRE- 


PIN CONNECTIONS 


+ INPUT FRAME AMPLIFIER | | 1 

- INPUT FRAME AMPLIFIER | | 2 

FRAME SAW-TOOTH OUTPUT | | 3 

FRAME OUTPUT | | 4 

FRAME RAMP GENERATOR [ | 5 

GROUND POWER | | 6 

SWITCH MODE POWER SUPPLY OUTPUT [ | 7 


SMPS.INPUT REGULATION | | 9 
HORIZONTAL OUTPUT | ] 10 
SUPER SANDCASTLE OUTPUT | | 11 
HORIZONTAL FLY-BACK INPUT | | 12 
HORIZONTAL SAW-TOOTH |} 13 
CURRENT REFERENCE | | 14 


April 1991 


a OUTPUT PULSES ARE SENT TO THE PRI- 
MARY SMPS IC (TEA2164 OR TEA2260/61) 
THROUGH A LOW COST SYNCHRO PULSE 
TRANSFORMER 


DESCRIPTION 


The TEA2029C is a complete (horizontal and verti- 
cal) deflection processor with secondary to primary 
SMPS control for color TV sets. 


(Plastic Package) 
ORDER CODE : TEA2029C 


28 |_| SAFETY INPUT 
VIDEO INPUT 
HORIZONTAL SYNCHRO CAPACITOR (tip level) 
25 |_| VIDEO IDENTIFICATION CAPACITOR 
24 |__| MUTING +50/60Hz IDENTIFICATION OUTPUT 
23 |_| VC.R INPUT 
22 |_| PHASE COMPARATOR 1 CAPACITOR 
GROUND SUBSTRAT 
20] | AGC KEY PULSE OUTPUT 
VCO INTPUT 
18 | | V.cC.O OUTPUT 
17 | | VCO 90° REFERENCE 
16 | | PHASE COMPARATOR 92 CAPACITOR 


15 ie STARTING AND SAFETY CAPACITOR 
91DSTEA2029C-01 
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GROUND 
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VR 
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KEY PULSE 
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SYNCHRO . 
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FRAME IDENTIFICAT 


4 SYNCHAO pa ak CLINHIBITION + 


TIME C! SWITCHING 
Y2 16] 
CONSTANT 
HORIZONTAL PULSE 


LOGIC TIMING d WIDTH 
FRAME TIMING 26 ps 
IDENTIFICATION LOGIC 


VIDEG INPUT 


50 60 Hz 


VOLTAGE 


GENERATOR _“_- 


7 SWITCH ON‘OFF a 
Ye, ; 
SAFETY CIRCUIT 
FRAME ERROR ld 
AMPLIFIER = (_\ H SAW TOOTH 
S Eee! 


OFT STARTING 


FRAME eee eee 
OUTPUT Sr 
UTPUT 
e) : S SAND VU 
P CASTLE a 
ft) 


HORIZONTAL 
FLY BACK 
INPUT 


H INHIBIT 


VR 1.26 V 

FRAME 
SAW TOOTH 
QUTPUT 


Lu 


S SC OUTPUT 
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ABSOLUTE MAXIMUM RATINGS (limiting values) Tamb = 25 °C (unless otherwise noted) 


Parameter 


Supply Voltage (pin 8) 
Operating Supply Voltage (pin 8) 


V 
| to | AGC Current (pin 20) 
dea | Video Identification Current (pin 24) 
le. ies «| Negative Line Retrace Voltage (pin 12) 
| ke | Line Retrace Current (pin 12) 
Line Output Current (pin 10) 
Frame Saw-tooth Generator (pin 3) 
Frame Output Current (pin 4) 
SMPS Output Current (pin 7) 


| lee | Safety Input Current (pin 28) 


CC 
loo 
loq 
Vio 
I12 
lio 
Ig 
4 
I7 
log 
Veg 


Va 


THERMAL DATA 


Safety Input Voltage (pin 28) 


Common Mode Range (pins 1-2) 


| | 
Oo Oo 
: 
B 
> 


| 
pL 
Oo 
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Starting 
threshold 


no 
oO 
: : 
Oo 
3 
B < 


Junction-ambient Thermal Resistance 


GENERAL DESCRIPTION 


This integrated circuit uses AL bipolar technology 
and combines analog signal processing with digital 
processing. 


Timing signals are obtained from a voltage-con- 
trolled oscillator (VCO) operating at 500KHz by 
means of a cheap ceramic resonator. This avoids 
the frequency adjustment normally required with 
line and frame oscillators. 


A chain of dividers and appropriate logic circuitry 
produce very accurately defined sampling pulses 
and the necessary timing signals. 


The principal functions implemented are : 


¢ Horizontal scanning processor. 


¢ Frame scanning processor. Two applications are 
possible : 
_ DClass Power stage using an external thy- 

ristor. 

Power stage using an external 

power amplifier with fly-back gen- 

erator such as the TDA8170. 

Secondary switch mode power regulation. 

The SMPS output synchronize a primary I.C. 

(TEA2164 or TEA2260/61) at the mains part. 

This concept allows ACTIVE STANDBY facilities. 


Dual phase-locked loop horizontal scanning. 


_ BClass 


ky SGS-THOMSON 


¢ High performance frame and line synchroniza- 
tion with interlacing control. 


¢ Video identification circuit. 

¢ Super sandcastle. 

* AGC key pulse output. 

¢ Automatic 50-60Hz standard identification. 

¢ VCR input for PLL time constant and frame syn- 
chro switching. 

e Frame saw-tooth generator and phase modula- 
tor. 


° Switching mode regulated power supply com- 
prising error amplifier and phase modulator. 


* Security circuit and start-up processor. 
e 500KHz VCO 


The circuit is supplied in a 28 pin DIP case. 
Vcc = 12V. 


SYNCHRONIZATION SEPARATOR 


Line synchronization separator is clamped to 
black level of input video signal with synchronization 
pulse bottom level measurement. 

The synchronization pulses are divided centrally 
between the black level and the synchronization 
pulse bottom level, to improve performance on 
video signals in noise conditions. 
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FRAME SYNCHRONIZATION 


Frame synchronization is fully integrated (no exter- 
nal capacitor required). 

The frame timing identification logic permits auto- 
matic adaptation to 50 - 60Hz standards or non-inter- 
laced video. 


An automatic synchronization window width system 
provides : 


= fast frame capture (6.7ms wide window), 
= good noise immunity (0.4ms narrow window). 


The internal generator starts the discharge of the 
saw-tooth generator capacitor so that it is not dis- 
turbed by line fly back effects. 

Thanks to the logic control, the beginning of the 
charge phase does not depend on any disturbing ef- 
fect of the line fly-back. 


A 32us timing is automatically applied on stan- 
dardized transmissions, for perfect interlacing. 


In VCR mode, the discharge time is controlled by an 
internal monostable independent of the line fre- 
quency and gives a direct frame synchronization. 


HORIZONTAL SCANNING 


The horizontal scanning frequency is obtained from 
the 500kHz VCO. 


The circuit uses two phase-locked loops (PLL) : 


the first one controls the frequency, the second 
one controls the relative phase of the synchroni- 
zation and line fly-back signals. 


The frequency PLL has two switched time constants 

to provide : 

= capture with a short time constant, 

= good noise immunity after capture with a long 
time constant. 


The output pulse has a constant duration of 26us, in- 


dependent of Vcc and any delay in switching off the 
scanning transistor. 


VIDEO IDENTIFICATION 


The horizontal synchronization signal is sampled by 
a 2us pulse within the synchronization pulse. The 
signal is integrated by an external capacitor. 

The identification function provides three different 
levels : 

° OV :no video identification 

° 6V : 60Hz video identification 

¢ 12V : 50Hz video identification 

This information may be used for timing research in 
the case of frequency or voltage synthetizer type re- 
ceivers, and for audio muting. 


SUPER SANDCASTLE with 3 levels : burst, line fly- 
back, frame blanking. 


In the event of vertical scanning failure, the frame 
blanking level goes high to protect the tube. 


Frame blanking time (start with reset of Frame di- 
vider) is 24 lines. 


VCR INPUT 


This provides for continuous use of the short time 
constant of the first phase-locked loop (frequency). 


In VCR mode, the frame synchronization window 
widens out to a search window and there is no delay 
of frame fly-back (direct synchronization). 


FRAME SCANNING 


FRAME SAW-TOOTH GENERATOR. The current 
to charge the capacitor is automatically switched to 
60Hz operation to maintain constant amplitude. 


FRAME PHASE MODULATOR (WITH TWO DIF- 
FERENTIAL INPUTS). The output signal is a pulse 
at the line frequency, pulse width modulated by the 
voltage at the differential pre-amplifier input. 


This signal is used to control a thyristor which pro- 
vides the scanning current to the yoke. The saw- 
tooth output is a low impedance, however, and can 
therefore be used in class B operation with a power 
amplifier circuit. 


SWITCH MODE POWER SUPPLY (SMPS) SEC- 
ONDARY TO PRIMARY REGULATION 


This power supply uses a differential error amplifier 
with an internal reference voltage of 1.26V anda 
phase modulator operating at the line frequency. 
The power transistor is turned off by the falling edge 
of the horizontal saw-tooth. 


The "soft start" device imposes a very small conduc- 
tion angle on starting up, this angle progressively in- 
creases to its nominal regulation value. 


The maximum conduction angle may be monitored 
by forcing a voltage on pin 15. This pin may also be 
used for current limitation. 


The output pulse is sent to the primary S.M.P.S. I.C. 
(TEA2164) via a low cost synchro transformer. 


SECURITY CIRCUIT AND START UP PROCES- 
SOR 


When the security input (pin 28) is at a voltage ex- 
ceeding 1.26V the three outputs are simultaneously 
cut off until this voltage drops below the 1.26V 
threshold again. In this case the switch mode power 
supply is restarted by the "soft start” system. 
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lf this cycle is repeated three times, the three outputs 
are cut off definitively. To reset the safety logic cir- 
cuits, Vcc must be zero volt. 


This circuit eliminates the risk to switch off the TV re- sively. 


ceiver in the event of a flash affecting the tube. 


ELECTRICAL OPERATING CHARACTERISTICS 


Tamb = 25°C Vcc = 12V (unless otherwise noted) Pulse duration at 50% of the ampl. 


loc 


Supply Current 
(pin 8, frame, line and SMPS output without load) 


Synch Separator (pins 26-27) 

Positive Video Input AC Coupled 

(output impedance of signal source < 200 Q) 
Negative Clamping Current (during synch, pulse) 
Clamping Current 

Pin for slicing level 0.2 V < Va7pp < 2 V 

(50 % of sync amplitude) 

Positive Current 

Negative Current 


Pulse for keyed AGC (pin 20) 

Positive (function : without video signal : low level, with video sig- 
nal : key pulses) 

Output Current 

Output Saturation Voltage (l29 = 5 mA) 

Pulse width (synchro pulse is always inside the key pulse) 


VCO (pins 17-18 and 19) 
Frequency control range after line divider 
(ceramic resonator : 503 kHz) 


Phase Comparator @ 1 (pin 22) 
Output Current Low Loop Gain 

High Loop Gain 
Window Pulse Width 


VCR Switching (pin 23) 
Threshold Voltage VCR Operating 
Input Current (V23 = 0 Vcc = 12V) 


| ification (pin 24) 
Output Saturation Voltage (without video signal, lo4 = 3 mA) 
Output Voltage (with 60 Hz video signal, leg = 2.5 mA) 
Output Voltage (with 50 Hz video signal, l24 = 10 LA) 


Video Identification (pin 25) 

Output Current (charging the capacitor) 

Identification Time (charging the capacitor) 

Threshold (voltage changing from lower to higher value) 
Hysteresis 


{ SGS-THOMSON 
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TEA2029C 


On starting up, the horizontal and vertical scanning 
functions come into operation at Vcc = 6V. The 
power supply then comes into operation progres- 


On shutting down, the three functions are inter- 
rupted simultaneously after the first line fly-back. 
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ELECTRICAL OPERATING CHARACTERISTICS 
Tamb = 25°C, Voc = 12V (unless otherwise noted) Pulse duration at 50% of the ampl. 


Parameter 


H-ramp Generator (pin 13) 
Ich13 Charge Current 
Ving Base Voltage of Saw-tooth 
ldis13 Discharge Current 


Super Sandcastle (pin 11) 

Output Voltages 

Burst Key Pulse Level (I11 = - 5mA) 

Line Blanking Pulse Level (l11 = - 5mA) 

Frame Blanking Pulse Level (and frame out of function) 
(l41 = 5mA) 


Super Sandcastle (continued) 

Delay between Middle of Synch Pulse (pin 27) and Leading 
Edge of Burst Key Pulse 

Duration of Burst Key Pulse 

Delay between SSC Cutting at Pin 12 and Line Blanking Pulse 


Negative Line FLy-back Input (pin 12) 
Threshold for SMPS Safety 
Threshold for Blanking 

Threshold for PLL2 

Input Current 11V < V42 

Input Current 1.8V < Vi2< 11V 

Input Current OV < Vi2< 1.3V 

Input Current - 1V < Vi2 < OV 

Line Blanking Trigger 


Phase Comparator 2 (pin 16) 
Charging Current 
Delay between the Edges of 01 and 2 (fvco = 500kHz) 


Line Output (open collector) (pin 10) 

Output Voltage (l1omax = 20MA) 

Output Pulse Duration (when fly-back pulse is with in time T10) 
(fvco = 500KHZ) 


o2 Phase Range 


Free Running Period (with mute signal) 
Search Window 

50Hz Window 

60Hz Window 

VCR Mode Window 


Frame Saw-tooth Generator (pins 3-5) 
Saw-tooth Amplitude 

Internal Current Generator (60Hz on) 
Discharging Time (with C = 0.47uF, AV < 4V) 
Starting Level (OMA < Is < OMA) 

Saw-tooth Amplitude (ls = 10mA) 


Erame Feedback Inputs (pins 1-2) 
Positive and Negative Input Current 
(Vi - V2) > 25mA for frame blanking safety 
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ELECTRICAL OPERATING CHARACTERISTICS (continued) 


[symbor [SOS aramster —S~*d Cin | Typ. | Max | Uni 


Frame Output (pin 4) 

Output Voltage (OmA < |l4| < 80mA) 10 V 
Ton max (fyco = 500kHz) 36 40 41 us 
Output Phase Range 0 ton max 


SMPS Control Input (pin 9) 
Input Current (V9 = Vret 14) 2 uA 
SMPS Output (pin 7) 
No Relation Between End of SMPS Pulse (pin 7) and Leading 
Edge of Line Fly Back (pin 12) 
V7 Output Voltage (0 < I7 < 20mA) 10 
T7 ton max (fvco = 500KHz) 30 32 
Nominal Time (Vg = Vret 14) 26 
Output Phase Range 


Safety Input (pin 28) 
Threshold Voltage (V2g = Vret 14) 


Input Current (if Vo2g > Vref 14 then SMPS, ‘line and frame are 
switched off during the next line retrace) 


Switch-on, Switch-off Processing (pin 15) 
Charging Current (t- = 4us, T = 64us) 
Ratio Charging/discharging 


Starting Supply Voltage (pin 8) 


Voc SMPS"*, Frame and Line Starting (pins 7, 10 and 4) 
Voc SMPS Stopping During Line Retrace 
Voc Frame and Line Stopping 


Current Reference (pin 14) 
Vret 14 Voltage Reference 1.2 1.26 1.35 


* Progressive starting by decreasing Vis 
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500 kHz VIDEO IDENTIFICATION 
OUTPUT 


DIVIDER 
+ 
LOGIC 


SWITCHING ODE FRAME 


REGUL. POWER MODULAT. 
5 nats BIAS 


SAFETY 
INPUT 
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VERTICAL 
Blige. TDA 8172 
AMPLIFIER 


06c0cVIL 


OOLt 
ol/Ol 
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Pin 14 +24V 


200V (TEA 2029) 1N4001 100uF 


tf § 2.7MQ{} 33kQ{] 


TEA 2029C 


470nF 


{ 
1 
N.C. 


¥12V put <— saw-tooth 
3.3kQ{{ — 2.2ka/, le 


Vertical Amplitude 
Adjust 
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4x 1N4007 
220Vac 
Mains Input 


Stand-by 4 
Voltage 
Adjust 


Secondary Ground (isolated from mains) 


Primary Ground (connected to mains) 


G 4171.04 


270) oni711 +Vec 


ahd PE 
=m 


Switch 


“Standby” Mode / { 


Horizontal Phasa E 


TEA 2029C 


VIDEO LINE 


INPUT FLYBACK SUPER 


MUTE OUT 
& SANDCASTLE 
OUTPUT 


50/60Hz 
IDENTIFICATION 


EHT 
TRANSFORMER 


ulput Voltage 
djust 


\ 
sili Phase 


EW 
CORRECTION 
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Amphtude 
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PACKAGE MECHANICAL DATA 
28 PINS — PLASTIC DIP 


(1) Nominal! dimension 
(2) True geometrical position 


2 8 Pins 
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#2 VIDEO OUTPUTS WITH 150Q LOAD DRIVE 
CAPABILITY 

=» DYNAMIC OUTPUT AMPLITUDE 4 Vpp ON 
EACH OUTPUT 

» BANDWIDTH 18MHz TYP 

» FULL PROTECTION AGAINST ESD 


DESCRIPTION 


This integrated circuit provides general video 
switches. It is particularly intended for switching 
between the peri TV plug and video section of the 
sets. Its electrical performances make it suitable for 
wide bandwidth applications (Teletext, D2MAC). 


PIN CONNECTIONS 


EXTERNAL VIDEO OUTPUT [_ 
INTERNAL VIDEO INPUT | | 


NOT TO BE USED |. 


January 1991 


TEA2114 


VIDEO SWITCH 


(Plastic Package) 


ORDER CODE : TEA2114 


| | EXTERNAL VIDEO INPUT 
_]| SUPPLY VOLTAGE 


SWITCHED VIDEO OUTPUT 


_] SWITCHING INPUT 


91DSTEA2114-01 
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TEA2114 


BLOCK DIAGRAM 


SWITCH 


EXT. VIDEO »——_] 


INT. VIDEO »——] 


“A 
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ABSOLUTE MAXIMUM RATINGS 


Parameter 
Vcc Supply Voltage onaae: | See He 
Storage Temperature 


ELECTRICAL CHARACTERISTICS 
Ta = 25°C, Voc = 8V (unless otherwise specified) 


[Symbot]—~SSSSCS*~S*~*S*~ ator SSSSS*d in | yp [We | 
Voc | SupyVolage——SSCS~*~“‘*‘*‘“*“‘“‘“*S*“‘“‘~*S*S*~‘idt S*YSC*d | 
tcc | ‘Supply Curent (noload Pn ZandPind) ——SSSCSC~S~S~dCSC*«i CO 

[tee | Supply Curent with oad 1500 on Pin 2 and Pin6, no video ninpus) | | 25 | 


INPUTS (Pin 3 and Pin 8) 


iliac = Tue 
Pin8 Vpp 


Veo | OClewinpwt —O=*=“‘“‘SC*™*~*~‘“dS CYS Pea | 
tw | put Bias Curent Woo Voon+ £5Voq)——SCSC=C“‘“‘*S*~“‘~‘C*é‘i‘ CS SP 
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ELECTRICAL CHARACTERISTICS (continued) 
Ta = 25°C, Vcc = 8V (unless otherwise specified) 


‘Symbol SSS arameter «din | Type | Max. | Unit 
SWITCHED OUTPUT (Pin 6) (RLoap = 1502) 

a eee 
[pe Level Oust ——OsC—C—C“‘“‘*S*S*SC“‘“‘“‘“‘“<“<C<CSCt*t‘“‘<iz 


Video Gain Pin 6 versus Pin 3, measured at 100KHz, 1 Vpp input signal “ : - 3 | 0.2 — 
Pin 6 versus Pin 8, measured at 100KHz, 1 Vpp input signal 6.5 dB 


Sy Video Bandwidth Pin 6 versus Pin 3, 1Vpp input signal eye | Me 
Pin 6 versus Pin 8, 1Vpp input signal 12 18 MHz 
[| Outputimpedance (measuredPin6) SSCiSCsi‘iES]STSCi‘dSC 
EXTERNAL OUTPUT (Pin 2) (RLoap = 1502) 
|__| Video OutputSwing 8 Ve 
Pf BG Level Out SCS~<“S~sS~SsSSSSTSSCSCS Pt tw TV 
7 | Video Gain (Pin 2 vercus Pin 3, measured at 100KHz, 1 Vee mputsigna) | -08 | -09 | 02 | a5 
/ | Video Bandwiath (Pin2 versus Pin3, 1Vrp input signal) | 18 | 27 |_| MH 
[| Outputimpedance (measuredPin2) ss SSSC*~=<“s*~‘s*“‘é~sS*S*é~iRCS SC‘SSC‘(C Q 


SWITCHING INPUT (Pin 5) 
|__| Output Current Selection Pin (Vs = OV) 
f | Threshold Voltage 

ee Max DC Level 


OTHER DYNAMIC FEATURES (Rioap = 1502 on Pin 2 and Pin 6) 


ae eee Crosstalk (between any input, measured at 5MHz) Pe = peeO|. = ede, 


PACKAGE MECHANICAL DATA 
8 PINS - PLASTIC DIP 


e=254 (2) y e e e 
| 


\ 0 
762(2) was 


tg 127 Max. 
5| 
a 


(1) Nominal dimension 
(2) True geometrical position 
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#2 VIDEO OUTPUTS WITH 150Q LOAD DRIVE 
CAPABILITY 

=» DYNAMIC OUTPUT AMPLITUDE 4 Vpp ON 
EACH OUTPUT 

# BANDWIDTH 18MHz TYP 

=» FULL PROTECTION AGAINST ESD 


DESCRIPTION 


This integrated circuit provides general video 
switches. It is particularly intended for switching 
between the peri TV plug and video section of the 
sets. Its electrical performances make it suitable for 
wide bandwidth applications (Teletext, D2MAC). 


PIN CONNECTIONS 


EXTERNAL VIDEO OUTPUT | | 


INTERNAL VIDEO INPUT 


NOT TO BE USED || 


January 1991 


TEA2124 


VIDEO SWITCH 


(Plastic Package) 


ORDER CODE : TEA2124 


8 | | EXTERNAL VIDEO INPUT 
SUPPLY VOLTAGE 
SWITCHED VIDEO OUTPUT 


SWITCHING INPUT 


91DSTEA2124-01 
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TEA2124 


BLOCK DIAGRAM 


EXT. VIDEO »—_] 


INT. VIDEO »——_] 


19 Q 


Wilts 
[| 
Wid be 
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ABSOLUTE MAXIMUM RATINGS 


Junction Temperature 
Storage Temperature 


ELECTRICAL CHARACTERISTICS 
Ta = 25°C, Vcc = 8V (unless otherwise specified) 


Saramcter—SSS~*d | TP | a 
“SuppyVolageCSC~“~*~“~*~*~‘“‘~*~*~*~*S~S~CSCYYCd 
"Supply Curent (noleedPin2andPing) SS SSC*dCSC*dSO |B 
cc | Supply Gurent (with load 1500 on Pin 2 and Pin6,novideo oninputs) |__| 25 |_| 
INPUTS (Pin 3 and Pin 8) 

[| Viseoinpuswing—SS~—~—SCSSTSCidS Td 
In| Input Bias Curent (Voe=Voow+15Ve) ——SSSS~dCSC~‘it CSS 


cc 


ee G7 SGS-THOMSON 
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ELECTRICAL CHARACTERISTICS (continued) 
Ta = 25°C, Vcc = 8V (unless otherwise specified) 


Symbol | sCiParrameter Ss Xin. | Typ. | Max. | Unit | 
SWITCHED OUTPUT (Pin 6) (RLoap = 1509) 


Sa ET a BD 
og eel DC Level Output 1 1.3 Lae 
Lo Video Gain (Pin 6 versus Pin 3 or Pin 8, measured at 100kHz, 

1 VEE input sna 
[ideo Bandwicth (Pin 6 versus Pin Sor Pin8, 1Ver input signal ——=«(|‘t@ ‘| 18 |__| MHz 
eee 
EXTERNAL OUTPUT (Pin 2) (Rioap = 150) 
|__| Video Outputswng | 
Ee nd DC Level Output 0.7 a 1.3 
Ree al Video Gain (Pin 2 versus Pin 3, measured at 100kHzZ, 1 Vpp input signal) Ss icee ae ee 
Fides Sane (Pn vere Pins, WVerinputeina | ta ve || 
[| Ouiputimpedance (measuredPm2)SSSS~=<“C~*~*~sésdSC“‘(§TACEC~*d;C 
SWITCHING INPUT (Pin 5) 
Bo ena Output Current Selection Pin (V5 = OV) ae Se ea a 
(| ThresholdVotage ss SCS*~=“*‘“*~*‘“‘~*~dC SCLC CCC 
Max DC Level | || Mee | OV | 


OTHER DYNAMIC FEATURES (Rioap = 1502 on Pin 2 and Pin 6) 


Crosstalk (between any input, measured at 5MHz) 
Rioap = 150Q on Pins 2 and 6 
Rioap = 1kQ on Pins 2 and 6 


PACKAGE MECHANICAL DATA 
8 PINS - PLASTIC DIP 


lie. 0 38 
0 508 


> < 1 27 max 


(1) Nominal dimension 
(2) True geometrical position 
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MICROELECTRONICS TEA2128 


COLOR TV SCANNING AND POWER SUPPLY PROCESSOR 


ADVANCE DATA 


DEFLECTION 

# AUTOMATIC VCR MODE RECOGNITION FOR 
TIME CONSTANT SWITCHING 

# VIDEO IDENTIFICATION CIRCUIT 

=» DEFLECTION 500kHz RESONATOR OSCILLA- 
TOR 

# NO LINE AND FRAME OSCILLATOR ADJUST- 
MENT 

=» DUAL PLL FOR LINE DEFLECTION 

# SUPER SANDCASTLE OUTPUT 

» INTERNAL SYNCHRO INHIBITION FOR OSD 
MODE 

# AUTOMATIC 50H2/60Hz STANDARD IDENTI- 
FICATION 

=» EXCELLENT INTERLACING CONTROL 

= FRAME SAFETY INPUT 

=» FRAME SAWTOOTH GENERATOR 


S.M.P.S. CONTROL 

# ERROR AMPLIFIER AND PHASE MODULA- 
TOR 

» SYNCHRONIZATION WITH HORIZONTAL DE- 
FLECTION 

=» START UP PROCESSOR 

» MASTER/SLAVE CONCEPT FACILITIES 


DESCRIPTION 

The TEA2128 is a complete (horizontal and verti- 
cal) deflection processor with secondary to primary 
S.M.P.S. control for color TV sets. 


PIN CONNECTIONS 


FRAME SAW-TOOTH | __ 

VCO INPUT 

50% CAPACITOR | _ 

VIDEO INPUT 

NOISE MEASUREMENT OUTPUT 
Voc /2 REFERENCE 


VCR DETECTOR OUTPUT 
o1 FILTER 


Oo on DoD oO fF Oo YP 


SOFT START CAPACITOR 


SMPS FEED-BACK 


_ 
oO 


SMPS OUTPUT 
GROUND 


June 1991 


SHRINK24 
(Plastic Package) 


ORDER CODE : TEA2128S 


| FRAME SAW-TOOTH OUTPUT 


02 FILTER 
LINE FLYBACK INPUT 
SUPERSANDCASTLE OUTPUT 


LINE OUTPUT 


LINE MONOSTABLE CAPACITOR 
CURRENT REFERENCE 


LINE SAW-TOOTH 
IDENTIFICATION OUTPUT 


_] FRAME SAFETY INPUT 


VIDEO INDENTIFICATION CAPACITOR 
& OSD CONTROL 


Voc 


91DSTEA2128-01 
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Frame out A/V] 


62 adjust 


FRAME SAW-TOOTH 


LINE SYNCHRO FRAME GENERATOR 


SEPARATOR SEPARATOR 


NOISE 
MEASUREMENT 


SUPERSAND 
CASTLE 
GENERATOR 


AUTO VCR 
RECOGNITION 


ee entRGeUWE LINE LINE 
towards line driver 
OUTPUT MONOSTABLE OUTPUT 


= VIDEO : 
3 9kQ | 33nF IDENTIFICATION (eee 


He. 


Veo inition inhibiten 3 
VOLTAGE = [3.3V hg 
18 


| ) REFERENCE 
SMPS 6 
STARTING 7 { Gertie) 
SYSTEM si te 
SOA? 


ates ee 50/60Hz LINE SAW-TOOTH 


SECURITY 
DETECTION & MUTE OUTPUT GENERATOR 


140V , standard 50/60Hz 
TEA2260/61 t & mute output 


100k2 
F ie ! ae i 10kQ SS 100pF 
140V | 


yoke 


adjustment control 1nF voltage Wire 


FA, Voc 
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ABSOLUTE MAXIMUM RATINGS 


Symbol] SC avametor «| Va ‘Unit | 
tr [OuputGurent SSS 8d 


THERMAL DATA 


Junction-ambient Thermal Resistance a eee ce 


ELECTRICAL CHARACTERISTICS 
Tams = 25°C; Vcc = 12V; Pulse duration 50% of the amplitude 


Pets Supply Current Without load in Pins 11, 16, 21, 24 re | 


foe Video Signal Amplitude Z source < 200Q 
dl Pull in Current During the line 


PulinGurent———~«| 8 “| Duingtheine ——S~S~dCS~<‘dt Yi 
6 1 AND 63 COMPARATOR 
[| Short Time Gutpul Curent [7-8 [Wenlicatontigh__—~S*dy;SCSC*dET Sm 
[tong Time Output Gurent [7-8 [Iaentiicaion righ ———S=s «0s | ma 
VCO 


|_| CatchingRange =| 2_—*[ Ceramic CSB 5038, Rsermi = 4702 | 15 16.3 | kHz 
[Resto Girecome [Larrea ta 
[Free Running Frequency | | Witoutvdeo signal ——~—S=SS*di | «de 
VIDEO IDENTIFICATION AND STANDARD OUTPUT 

[_[Novideooniné | 16 [iweSmA—SS~dSS*dS SY 
[ote vdeo 6 we A SSCSC~C~di OB PC 


VIDEO IDENTIFICATION AND 0.S.D. CONTROL 
e 2us pulse within the synchro pulse | -135 | -160 | -185 uA 
e 2us pulse outside the synchro pulse| 65 80 95 LA 


Wino a 
ikenicaion Theshos |_| rasp 
[| 080 Swiching Tested [—[Towerthan SSS 


REFERENCE VOLTAGE 


Output voltage 


head Output impedance 
ho ll Max output current 
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ELECTRICAL CHARACTERISTICS (continued) 
Tame = 25°C; Vcc = 12V; Pulse duration 50% of the amplitude 


AUTO VCR SWITCH 


e With no noise on the video 
(Vs < 6V) 

e With noise on video 
(6V < Vs< 7.3V) 
St* = 0 69 Vs - 3.85 


7.2 


2 COMPARATOR (Pin 14) 


Output current 


Delay between 6 2 falling 
edge and the middle video 
sync. pulse 


LINE MONOSTABLE 


i 
Flip-Flop threshold 19 


LINE OUTPUT 


Low level 


o 2 adjustment range 20 | Controlled by V23 compared with 16 us 
video signal 


LINE SAW-TOOTH 


(_[Gharge Gurent —=S—*=«dwtC [Ree OK SSSCS~dSCSC*C*‘“rtCT Cd 
(Yeischarse Curent | SSSC~SSCi 
/Pischarge Ouaion |_| Contoted by ogi WoO soomre | [6s |_| as | 


LINE FLYBACK INPUT 
[| Barking Line Tesheld [22 


2 Loop Threshold and Line 2.85 
Output Inhibition (Pin 20) 
-0.4V < V20 < 0.4V -10 uA 
0.4V < Varo < 3V -5 uA 
3V < Vo20 - 1 uA 


Input Current 
SUPER SANDCASTLE GENERATOR 
[[eursttevet [21 [R= BKM ground 
[ [ime sinking a SC~—<—~w Ci 
[ [Fame sienng eT SSC~“—~*~*~sti fw 
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ELECTRICAL CHARACTERISTICS (continued) 
Tams = 25°C; Vcc = 12V; Pulse duration 50% of the amplitude 


[Symbol] Parameter [Pins] Testeonaitons | Win. | Typ. [Max. | Unit 


SUPER SANDCASTLE GENERATOR (continued) 


Delay between the midde of 
the video sync. pulse and the 
rising edge of the burst (t1) 


91DSTEA2128-03 


Burst Pulse Duration 21 | e 50Hz 4.4 us 
21 | e 60Hz 3.9 us 
Line Blanking Duration 22 | Fixed by flyback 
Signal pin 22 


[Frame Blariwng Duraion | @1 [Fhedbytho logo ———=S«Y~S«iY | —* Ce 
FRAME SAW-TOOTH GENERATOR 

[[towDcvotege TT OSC~*~—“—~sSCSTSC‘dS 
[[iseharge Curent | SCS—~d BP 
[[eorintema dt] SCSCSC~SCSTSC‘dS 


FRAME LOGIC SYNCH. 


Synchronization Windows Identification low 
Identification 50Hz high 
Identification 60Hz high 
VCR mode 


FRAME SAFETY INPUT 


Switching Threshold 15 | Actived without negative pulse 1.3 
during frame blanking time. 
| [Ouiputeurent TE SS™~S~S~S SB | 


S.M.P.S. 


P[inputcurent———~—S*d CT [Venom Ver ——SSSC*dSS*dSSdS | 
-—[ransierGharaceisic |_| n/aVone SSS 
fowl S*dS 
[oven | 
-__[Hightevelvotage =i Tt [Ama/GND=S0oe SSC |] 


SOFT-START 
Vcc Starting Voltage for Line 13 | Vcc rising 7 7.4 V 
and S.M.P.S. 


Switch-off Voltage For Line 13 | Voc decreasing 6.5 V 
and S.M.P.S. Output 
Discharge Current e Before soft start period, Vcc > 7V 60 uA 
Vping > Vmax Pin 17 
e During soft start period, Vcc > 7V 2.3 LA 
Vping < Vmax Pin 17 
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ELECTRICAL CHARACTERISTICS (continued) 


Tame = 25°C; Vcc = 12V; Pulse duration 50% of the amplitude 


[Symbol] Parameter [Pins | __Testeonditions | Min. [Tym [Max. | Unit 


CURRENT REFERENCE 
as 
a 


GENERAL DESCRIPTION 


Introduction 

This integrated circuit uses high density l2L bipolar 
technology and combines analog signal process- 
ing with digital processing. 

Timing signals are obtained from a voltage-control- 
led oscillator (VCO) operating at 500kHz by means 
of a cheap ceramic resonator. This avoid the fre- 
quency adjustment normally required with line and 
frame oscillators. 


A chain of dividers and appropriate logic circuitry 
produces very accurate defined sampling pulses 
and the necessary timing signals. 


Internal Functions 
e Horizontal scanning processor 
e Frame scanning processor 


e B class frame output stage using an external 
power amplifier with flyback generator 


e Line and frame synchronization separation 

Dual phase-locked loop horizontal scanning 

High performance frame and line synchroniza- 

tion with interlacing control. 

Supersandcastle generator 

Automatic 50Hz / 60Hz standard identification 

Frame saw-tooth generator 

Video identification circuit 

Very steady free running mode of the line and 

frame oscillator in OSD mode. This allows on 

screen display without phase Jitter in research 

mode of the tuner 

e Automatic VCR mode recognition for time con- 
stant switching 


e Switching mode regulated supply comprising 
error amplifier and phase modulator. This 
allowed a secondary switch mode power regula- 
tion with a master slave concept and provides 
active standby facilities 

e Line and S.M.PS. start-up processor 


e Frame safety input 
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Vig Voltage Rig = 3.32 kQ (1%) 
Temperature Shift AT = 80°C 


Cae 


WORKING DESCRIPTION 


Synchronization Separator 

Line synchronization separator is clamped to black 
level of input video signal with synchronization 
pulse bottom level measurement. 


The synchronization pulses are divided centrally 
between the black level and the synchronization 
pulse bottom level, to improve performance on 
video signal in noise conditions. 


Frame Synchronization 
Frame synchronization is fully integrated (no exter- 
nal capacitor requireq). 


The frame timing identification logic permits auto- 
matic adaptation to 50-60Hz standards or non-in- 
terlaced video. 


An automatic synchronization window width sys- 
tem provides: 


e Fast frame capture (7.3ms wide window) 
e Good noise immunity (0.4ms narrow window) 


The internal generator starts the discharge of the 
sawtooth generator capacitor, so that it is not dis- 
turbed by line flyback effects. 


Thanks to the logic control, the beginning of the 
charge phase does not depend on any disturbing 
effect of the line flyback. A 32us timing is automat- 
ically applied on standardized transmissions for 
perfect interlacing. 


In VCR mode, the discharge time is controlled by 
an internal monostable independent of the line 
frequency and gives a direct frame synchroniza- 
tion. 


Horizontal Scanning 
The horizontal scanning frequency is obtained from 
the 500kHz VCO. 


The circuit uses two PLL: 
e The first one controls the frequency 


e The second one controls the relative phase of 
the synchronization and the line flyback signals. 


{ SGS-THOMSON 
SF iicrorrerromes 
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The output pulse has a constant duration of 29us, 
independent of Vcc and of any delay in switching- 
off the scanning transistor. 


Supersandcastle Generator 

This output delivers a 3 level synchronization sig- 
nal: 

e Burst level 


e Line blanking level 
e Frame blanking level 


In the event of vertical scanning failure, the frame 
blanking level goes high to protect the tube. 


Frame Scanning 

The current to charge the frame sawtooth gener- 
ator is automatically switched to 60Hz operation to 
maintain constant amplitude. 


Automatic VCR Mode Recognition for Time 

Constant Switching 

e Athird phase comparator is used to detect VCR 
signals and to switch the o1 short time constant. 


e A noise level measurement is realized on the 
video synchronization pulse to inhibit the short 
time constant if the noise level is superior to an 
adjustable threshold. 


e VCR signals are detected if peak to peak signal 
on Pin 7 is Superior to an internal threshold. 


This threshold is depending on the noise level. So 
with a no noisy video signal, the auto VCR switch 
sensitivity is maximum, and it decreases when the 
noise increases. 


e The sensitivity of the noise gate and the auto 
VCR switch is adjustable by external resistance. 


e Long and short time constants can be selected 
manually by Pin 5. 


Video Identification 

The horizontal synchronization signal is sampled 
by a 2us pulse within the synchronization pulse. 
The signal is integrated by an external capacitor. 


TEA2128 


Identification Output 
The identification function provides three different 
levels : 


e OV : No video identification 
e 6V : 60HZ video identification 
e 12V : 50Hz video identification 


This information may be used for timing research 
in the case of frequency or voltage synthetizer type 
receivers and for audio muting. 


O.S.D. Mode 

The O.S.D. (On Screen Display) function is avail- 
able when Pin 14 is switch to ground. This function 
fixes line and frame frequencies to standard deflec- 
tion frequencies (fH = 15.6kHz, fv = 50Hz) and 
inhibits @1 PLL. This allows to have a stable text 
display when no signal is coming from antenna. 


Switch Mode Power Supply Secondary to Pri- 
mary Regulation 

This power supply uses a differential error amplifier 
with an internal reference voltage of 1.3V and a 
phase modulator operating at the line frequency. 
The power transistor is turned-off during the line 
retrace by the falling edge of the horizontal saw- 
tooth. 

The maximum conduction angle may be monitored 
by forcing a voltage at Pin 9. This pin can also be 
used for current limitation. 

The output pulse is sent to the primary IC 
(TEA2260/61 via a low cost synchro transformer). 


S.M.P.S. Start-up Processor 

The "soft-start" device imposes a very small con- 
duction angle on starting-up. This angle progress- 
ively increases to its nominal regulation value. 


On starting-up the horizontal scanning function 
comes into operation at Vcc = 7V. The power 
supply then comes into operation progressively. 


Frame Blanking Safety Input (Pin 15) 

The frame blanking safety checks the normal frame 
scanning. In the event of vertical scanning failure, 
the frame blanking level goes high to protect the 
CRT. 
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PACKAGE MECHANICAL DATA 
24 pins - PLASTIC SHRINK 


Dimensions in mm 


7,62 TYP. 
| 6,86 max. | 


0,75/1,42_ 


19,558 TYP 


23,11 max 


0,75 min. 
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COLOR TV SCANNING PROCESSOR 


ADVANCE DATA 


# AUTOMATIC VCR MODE RECOGNITION FOR 
TIME CONSTANT SWITCHING 

# DIGITAL VIDEO IDENTIFICATION CIRCUIT 

# 500kHz RESONATOR OSCILLATOR 

# NO LINE AND FRAME OSCILLATOR ADJUST- 
MENT 

# DUAL PLL FOR LINE DEFLECTION 

a» SUPER SANDCASTLE OUTPUT 

# AUTOMATIC 50H2/60Hz STANDARD IDENTI- 
FICATION 

=» EXCELLENT INTERLACING CONTROL 

=» FRAME SAFETY INPUT 

» FRAME SAWTOOTH GENERATOR 


(Plastic Package) 


ORDER CODE : TEA2130 


DESCRIPTION 


The TEA2130 is a complete (horizontal and verti- 
cal) deflection processor. 


PIN CONNECTIONS 


REFERENCE VOLTAGE | | 1 20 | | NOISE MEASUREMENT OUTPUT 
VCR DETECTOR OUTPUT [ | 2 19 | | VIDEO INPUT 
ot FILTER | [3 18 | | 50% CAPACITOR 
GROUND | | 4 17] | VCO INPUT 
__| FRAME SAW-TOOTH 
FRAME SAFETY INPUT [ | 6 __| FRAME SAW-TOOTH OUTPUT 
IDENTIFICATION OUTPUT [ ] 7 __| 2 FILTER 
LINE SAW-TOOTH [| | 8 __| LINE FLYBACK INPUT 
CURRENT REFERENCE | | 9 __] SUPER SANDCASTLE OUTPUT 


LINE MONOSTABLE CAPACITOR ee 10 | LINE OUTPUT 


91DSTEA2130-01 
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TEA2130 


BLOCK DIAGRAM 


18 
ng LINE SYNCHRO FRAME 
SEPARATOR SEPARATOR 
od NOISE : 
MEASURMENT len 


i 
- *SWircH ig eerie 
A ie 


¥ ¥ * 11 
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THERMAL DATA 


ELECTRICAL CHARACTERISTICS 
Tams = 25°C; Vcc = 12V; Pulse duration 50% of the amplitude 


Cin. [ Typ. | Max 

0 
) 

ce ee ee 


VIDEO INPUT (Pin 19 
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ELECTRICAL CHARACTERISTICS (continued) 

Tams = 25°C; Vcc = 12V; Pulse duration 50% of the amplitude 

50% SYNCH. PULSE CLAMP (Pin 18) 

/ | PushoutCurent ‘| Suingihe synch. puss —|—~| a8 | 00 | WA | 
[| PatmGuren | Owingiheine SSS || ak 
1 AND 63 COMPARATOR (Pin 2- Pin 3) 

[| Shortie Opa cient | Wenicatontign «| —«dt [| 
[| tong ine Guna Curent | Wentcatonfigh———~—*SS*d #08 || mA 


VCO (Pin 17) 


Catching Range Ceramic CSB 503B 16.3 
Rseriat = 4702 
ae Transfer Characteristic AF pin 11/AV pin 3 oe ae eee a 
hed Free Running Frequency Without video signal } 156 | | kHz | 


VIDEO IDENTIFICATION AND STANDARD OUTPUT (Pin 7) 


oa 
[| Novideoontinte «|: RaowGND=B 
a 
= ee 
an 
ae 
4 


50Hz video 


REFERENCE VOLTAGE (Pin 1) 


ae Output impedance Al; = + 50nA 


AUTO VCR SWITCH (Pin 2) 


Switching threshold /V; e With no noise on the video 
(V20 < 6V) 
e With noise on video 
(6V < V29 < 7.3V) 
St* = 0.69 Vao - 3.85 


NOISE GATE (Pin 20) 


[| Measure sanpingiime | Onihesynch pubebatom | 
[Wax pushoucurent | Maxrose P| 
[NOR swichinitton estos [SSCS 
| ieasure banda sas) SSC*d CT 
te Ht 
ie 


Long time constant From lower to higher voltage | 69 | 7 
Manual switching threshold From higher to lower voltage | 68 | 7 


2 COMPARATOR (Pin 14) 


Delay between 96 2 falling edge Fyco = 500 kHz 
and the middle video sync. pulse 
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ELECTRICAL CHARACTERISTICS (continued) 
Tams = 25°C; Vcc = 12V; Pulse duration 50% of the amplitude 


LINE MONOSTABLE (Pin 10) 
Flip-Flop threshold 


eel Charge Current Rg = 3.32 kQ a 
|__| Discharge Duration Controlled by logic VCO 500kHz A aw 


Blanking Line Threshold 


2 Loop Threshold and Line 
Output Inhibition (Pin 11) 


0.4V < Vig< 3V 

3V < Viz 
Bustieel ——SS«| neaMtoged ———SC«dY | 
rthesaning Sd 
eg gage eee 


ae Frame Blanking 2 2.5 3 V 
Delay between the midde of the 2.8 Us 
video sync. pulse and the rising 
edge of the burst (t1) 

<i 
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Burst Pulse Duration e 50Hz 4.4 Us 
e 60Hz 3.9 its 
Line Blanking Duration Fixed by flyback 
Signal pin 13 


Frame Blanking Duration Fixed by the logic 21 


60Hz Internal 
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Tams = 25°C; Vcc = 12V; Pulse duration 50% of the amplitude 


[Symbsl]| Parameter __—_—~|__—‘Testeonditions | win. | Typ. | Max | Uni | 


FRAME LOGIC SYNCH. 


CURRENT REFERENCE (Pin 9) 


L--- | Vo Voltage 


re ee ee ee ee 


Synchronization Windows Identification low 247 361 Line 
Identification 60Hz high 247 277 | Line 
VCR mode 247 361 | Line 


Ro = 3.32 kQ (1%) 


a 


FRAME SAFETY INPUT (Pin 6) 


P| Output current 


GENERAL DESCRIPTION 


Introduction 

This integrated circuit uses high density l2L bipolar 
technology and combines analog signal process- 
ing with digital processing. 

Timing signals are obtained from a voltage-control- 
led oscillator (VCO) operating at 500kHz by means 
of a cheap ceramic resonator. This avoid the fre- 
quency adjustment normally required with line and 
frame oscillators. 

A chain of dividers and appropriate logic circuitry 
produces very accurate defined sampling pulses 
and the necessary timing signals. 


Internal Functions 
e Horizontal scanning processor 


e Frame scanning processor 


e B class frame output stage using an external 
power amplifier with flyback generator 


e Line and frame synchronization separation 
e Dual phase-locked loop horizontal scanning 


e High performance frame and line synchroniza- 
tion with interlacing control. 


e Supersandcastle generator with reduced burst 
gate pulse for 60Hz 


e Automatic 50Hz / 60Hz standard identification 
e Frame saw-tooth generator 
@ Digital video identification circuit 


Switching Threshold Actived without negative pulse 
during frame blanking time. 


Cree od ee 


e Very steady free running mode of the line and 
frame oscillator when no video is detected. This 
allows on screen display without phase Jitter in 
research mode of the tuner 

e Automatic VCR mode recognition for time con- 
stant switching 


e Frame safety input 
WORKING DESCRIPTION 


Synchronization Separator 

Line synchronization separator is clamped to black 
level of input video signal with synchronization 
pulse bottom level measurement. 


The synchronization pulses are divided centrally 
between the black level and the synchronization 
pulse bottom level, to improve performance on 
video signal in noise conditions. 


Frame Synchronization 
Frame synchronization is fully integrated (no exter- 
nal capacitor required). 


The frame timing identification logic permits auto- 
matic adaptation to 50-60Hz standards or non-in- 
terlaced video. 


An automatic synchronization window width sys- 
tem provides: 


e Fast frame capture (7.3ms wide window) 
e Good noise immunity (0.4ms narrow window) 
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The internal generator starts the discharge of the 
sawtooth generator capacitor, so that it is not dis- 
turbed by line flyback effects. 


Thanks to the logic control, the beginning of the 
charge phase does not depend on any disturbing 
effect of the line flyback. A32us timing is automat- 
ically applied on standardized transmissions for 
perfect interlacing. 


In VCR mode, the discharge time is controlled by 
an internal monostable independent of the line 
frequency and gives a direct frame synchroniza- 
tion. 


Horizontal Scanning 


The horizontal scanning frequency is obtained from 
the 500kHz VCO. 


The circuit uses two PLL: 

e The first one controls the frequency 

e The second one controls the relative phase of 
the output line pulse and the line flyback signals. 

The output pulse has a constant duration of 29us, 

independent of Vcc and of any delay in switching- 

off the scanning transistor. 


Supersandcastle Generator 

This output delivers a 3 level synchronization sig- 
nal: 

e Burst level 

e Line blanking level 

e Frame blanking level 


In the event of vertical scanning failure, the frame 
blanking level goes high to protect the tube. 


Frame Scanning 

The current to charge the frame sawtooth gener- 
ator is automatically switched to 60Hz operation to 
maintain constant amplitude. 


Automatic VCR Mode Recognition for Time 

Constant Switching 

e Athird phase comparator is used to detect VCR 
signals and to switch the o1 short time constant. 

e A noise level measurement is realized on the 
video synchronization pulse to inhibit the short 
time constant if the noise level is superior to an 
adjustable threshold. 


6/7 


e VCR signals are detected if peak to peak signal 
on pin 2 is superior to an internal threshold. 


This threshold is depending on the noise level. So 
with a no noisy video signal, the auto VCR switch 
sensitivity is maximum, and it decreases when the 
noise increases. 


e The sensitivity of the noise gate and the auto 
VCR switch is adjustable by external resistance. 


e Long and short time constants can be selected 
manually by Pin 20. 


Digital Video Identification 

A. digital circuit controls the identification signal. 
When identification signal is low, the line oscillator 
is seton a reference frequency. When identification 
signal is high, 61 is locked and the catching phase 
can Start. So that, the TEA2130 allowed on screen 
displays in a steady way even without video signal 
(during tuner research for example). 


Identification Output 
The identification function provides three different 
levels : 


e OV : No video identification 
e 6V : 60Hz video identification 
e 12V : 50Hz video identification 


This information may be used for timing research 
in the case of frequency or voltage synthetizer type 
receivers and for audio muting. 


0.S.D. Mode 

The O.S.D. (On Screen Display) function is avail- 
able when video signal is not present on Pin 19. 
This function fixes line and frame frequencies to 
standard deflection frequencies (fH = 15.6kHz, 
fy = 50HZ) and inhibits ©1 PLL. This allows to have 
a stable text display when no signal is coming from 
antenna. 


Frame Blanking Safety Input (Pin 6) 

The frame blanking safety checks the normal frame 
scanning. In the event of vertical scanning failure, 
the frame blanking level goes high to protect the 
CRT. 
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TYPICAL APPLICATION 
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PACKAGE MECHANICAL DATA 
20 pins - PLASTIC DIP 


(1) Nominal dimension 
(2) True geometrical positior 


20 Pins 
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WIDE BAND VIDEO PROCESSOR 


a DIGITAL CONTROL OF BRIGHTNESS, SATU- 
RATION AND CONTRAST ON TV SIGNALS 
AND R, G, B INTERNAL OR EXTERNAL 
SOURCES 

=» BUS DRIVE OF SWITCHING FUNCTIONS 

=» DEMATRIXING OF R, G, B SIGNALS FROM Y, 
R-Y, B-Y, TV MODE INPUTS 

a MATRIXING OF R, G, B SOURCES INTO Y, 
R-Y, B-Y SIGNALS 

a AUTOMATIC DRIVE AND CUT-OFF CON- (Plastic Package) 
TROLS BY DIGITAL PROCESSING DURING ORDER CODE : TEAS040 
FRAME RETRACE 

» PEAK AND AVERAGE BEAM CURRENT LIMI- 
TATION 

a ON-CHIP SWITCHING FOR R, G, B INPUT SE- 
LECTION 

» ON-CHIP INSERTION OF INTERNAL OR EX- 
TERNAL R, G, B SOURCES 


DESCRIPTION SHRINK42 


The TEA5040 is a serial bus-controlled videopro- (Plastic Package) 
cessing device which integrates a complex architec- ORDER CODE : TEAS040S 
ture fulfilling multiple functions. 


PIN CONNECTIONS 


SHRINK42 


| SWITCHABLE VIDEO OUTPUT 

SYNCHRO INPUT 

} INTERNAL VIDEO OUTPUT ~] INTERNAL VIDEO OUTPUT 
INTERNAL VIDEO INPUT INTERNAL VIDEO INPUT 


Veo | 

R INTERNAL INPUT 

R EXTERNAL INPUT 
GINTERNAL INPUT 
G EXTERNAL INPUT __ 7] AVERAGE BEAM LIMIT REF AVERAGE BEAM LIMIT REF 
EXTERNAL VIDEO INPUT _] EXTERNAL VIDEO INPUT 
_| AVERAGE BEAM CURRENT FILTER _] AVERAGE BEAM CURRENT FILTER 
|] LEAKAGE CURRENT FILTER ~] LEAKAGE CURRENT FILTER 

EATHOVE CORRENTE PUT FB INTERNAL INPUT CATHODE CURRENT INPUT 


B Y INPUT SWITCH CUT OFF RESISTANCE Se NeUT SWITCH CUT-OFF RESISTANCE 
RY INPUT SUPER SANDCASTLE INPUT 


YINPUT ~ }) BOUTPUT 


B INTERNAL INPUT 
BEXTERNAL INPUT " 
FB EXTERNALINPUT 
FB INTERNAL INPUT 


oO ON DOD OO fF WoO NY = 


RYINPUT © ~] SUPER SANDCASTLE INPUT 


Y INPUT | | BouTPUT 


avee Regi MeN CN epeaD vers CLOCK |_ ~] CUT-OFF MEMORY (B CHANEL) 


Bate PAVE MEMORY iB COANen DATA a] DRIVE MEMORY (B CHANNEL) 


ENABLE | ", GOUTPUT 


ENABLE _] GoutPuT 
VOLTAGE REFERENCE CUT OFF MEMORY (G CHANEL) a 


VOLTAGE REFERENCE 
RCLAMP MEMORY | _ __| DRIVE MEMORY (G CHANNEL) 
G CLAMP MEMORY | _| ROUTPUT 
B CLAMP MEMORY | __] CUT-OFF MEMORY (R CHANEL) 
GROUND _ __| DRIVE MEMORY (R CHANNEL) 
NOT TO BE CONNECTED NOT TO BE CONNECTED 


__| CUT-OFF MEMORY (G CHANEL) 
R CLAMP MEMORY _ } ORIVE MEMORY (G CHANNEL) 


G CLAMP MEMORY 7" ~* R OUTPUT 
BCLAMP MEMORY ” CUT OFF MEMORY (R CHANEL) 


GROUND ORIVE MEMORY (R CHANNEL) 
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BLOCK DIAGRAM (simplified) 


VIDEO 
INT EXT OUT EN 


SUPER 
VIDEO BUS 
SAND CASTLE 
SWITCH DETECTOR DECODER 
a 
“ N 


GENERAL DESCRIPTION 
Brief Description 


This integrated circuit incorporates the following fea- 
tures : 
= a synchro and two video inputs 
s a fixed video output 
= a Switchable video output 
a normal Y, R-Y, B-Y TV mode inputs 
= double set of R, G, B inputs 
a brightness, contrast and saturation controls as 
wellonaR, G, B picture as ona normal TV picture 
= digital control inputs by means of serial bus 
= peak beam current limitation 


BLACK LEVEL 
CONTROL 


CATHODE 
I A CURRENTS 
DRIVE CUT OFF 


MEMORIES MEMORIES 4 DSTEA5040-03 


= average beam current limitation 
= automatic drive and cut-off controls 


Block Diagram Description 


BUS DECODER. 


A 3 lines bus (clock, data, enable) delivered by the 
microcontroller of the TV-set enters the videopro- 
cessor integrated circuit (pins 13-14-15). A control 
system acts in such a way that only a 9-bit word is 
taken into account by the videoprocessor. Six of the 
bits carry the data, the remaining three carry the ad- 


dress of the subsystem. 
+Number of Bits 


5 


a aa 
ae ee 
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Table below depicts 9-bit words required for various functions. 


Subsystem’s Configuration 


BRIGHTNESS 


CONTRAST 


COLOUR ON/OFF 
INSERTION 


SYNC/ASYNC MODE 
Ext. 

Int. 

Min. 
Max. 
Min. 
Max. 


VIDEO INT/EXT 
SATURATION B-Y 


SATURATION R-Y 


A demultiplexer directs the data towards latches 
which drive the appropriate control. More detailed 
information about serial bus operation is given in the 
following chapter. 


Video Switch 


The video switch has three inputs : 
= an internal video input (pin 37), 

= an external video input (pin 35), 
= a synchro input (pin 39), 


and two outputs : 
a an internal video output (pin 38), 
m a Switchable video output (pin 40) 


The 1Vpp composite video signal applied to the in- 
ternal video input is multiplied by two and then ap- 
pears as a 2Vpp low impedance composite video 
signal at the output. This signal is used to deliver a 
1Vpp/75Q composite video signal to the peri-TV 
plug. 

The switchable video output can be any of the three 
inputs. When the Int/Ext one active bit word is high 
(address number 5), the internal video input is se- 
lected. If not, either a regenerated synchro pulse or 
the external video signal is directed towards this out- 
put depending on the level of the Sync/Async one 
active bit word (address number 4). As this output 
is to be connected to the synchro integrated circuit, 
RGB information derived from an external source 
via the Peri-TV plug can be displayed on the screen, 
the synchronization of the TV-set being then made 
with an external video signal. 


When RGB information is derived from a source in- 
tegrated in the TV-set, a teletext decoder for 
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Not Allowed 


Sync. 
Async. 


Data Bits Add. Bits 
LSB....MSB LSB....MSB 
X00000 
X111114 
X00000 
XXXXX0 
XXXXX0 
XXXX0X 
XXXXX0 
000000 


000000 
ate be 


example, the synchronization can be made either on 
the internal video input (in case of synchronous 
data) or on the synchro input (in case of asyn- 
chronous data). 


R, G, B Inputs 


There are two sets of R, G, B inputs : one is to be 
connected to the peri-TV plug (Ext R, G, B), the sec- 
ond one to receive the information derived from the 
TV-set itself (Int R, G, B). 


In order to have a saturation control on a picture 
coming from the R, G, B inputs too, it is necessary 
to get R-Y, B-Y and Y signals from R, G, B informa- 
tion : this is performed on the first matrix that re- 
ceives the three 0.9Vp (100% white) R, G, B signals 
and delivers the corresponding Y, R-Y, B-Y signals. 
These ones are multiplied by 1.4 in order to make 
the R-Y andB-Y signals compatible with the R-Y and 
B-Y TV mode inputs. The desired R, G, B inputs are 
selected by means of 3 switches controlled by the 
two fast blanking signal inputs. A high level on FB 
external pin selects the external RGB sources. The 
three selected inputs are clamped in order to give 
the required DC level at the output of this first matrix. 
The three not selected inputs are clamped on a fixed 
DC level. 


Y, R-Y, B-Y Inputs 


The 2Vpp composite video signal appearing at the 
switchable output of the video switch (pin 40) is 
driven through the subcarrier trap and the lumin- 
ance delay line with a 6 dB attenuation to the Y input 
(1Vpp ; pin 12). In order to make this 1Vpp (synchro 
to white) Y signal compatible with the 1Vpp (black 
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to white) Y signal delivered by the first matrix, it is 
necessary to multiply it by a coefficient of 1.4. 


R, G, B Insertion Pulse (fast blanking) 


A R, G, B source has also to provide an insertion 
pulse. Since this integrated circuit can be directly 
connected to two different sources, it is necessary 
then to have two separate insertion pulse inputs (pin 
8-9). Fast blanking can be inhibited by a one active 
bit word. The two fast blanking inputs carry out an 
OR function to insert R, G, B sources into TV picture. 
The external fast blanking (FB ext.) selects the ap- 
propriate R, G, B source. 


Controls 


The four brightness, contrast and saturation control 
functions are direct digitally controlled without using 
digital-to-analog converters. 


The contrast control of the Y channel is obtained by 
means of a digital potentiometer which is an attenu- 
ator including several switchable cells directly con- 
trolled by a 5 active bit word (address number 1). 
The brightness control is also made by a digital 
potentiometer (5 active bit word, address number 0). 
Since a + 3dB contrast capability is required, the Y 
signal value could be up to 0.7Vpp nominal. For both 
functions, the control characteristics are quasi-li- 
near. 


In each R-Y and B-Y channel, a six-cell digital atte- 
nuator is directly controlled by a 6 active bit word 
(address number 6 and 7). The tracking needed to 
keep the saturation constant when changing the 
contrast has to be done externally by the microcon- 
troller. Furthermore, colour can be disabled by 
blanking R-Y and B-Y signals using one active bit 
word (address number 2) to drive the one-chip col- 
our ON/OFF switch. 


Second Matrix, Clamp, Peak Clipping, Blanking 


The second matrix receives the Y, R-Y andB-Y sig- 
nals and delivers the corresponding R, G, B signals. 
As it is required to have the capability of + 6dB satu- 
ration, an internal gain of 2 is applied on both R-Y 
and B-Y signals. 


A low clipping level is included in order to ensure a 
correct blanking during the line and frame retraces. 
A high clipping level ensures the peak beam current 
limitation. These limitations are correct only if the DC 
bias of the three R, G, B signals are precise enough. 
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Therefore a clamp has been added in each channel 
in order to compensate for the inaccuracy of the ma- 
trix. 


Sandcastle Detector And Counter 


The three level supersandcastle is used in the circuit 
to deliver the burst pulse (CLP), the horizontal pulse 
(HP), and the composite vertical and horizontal 
blanking pulse (BLI). This last one is regenerated in 
the counter which delivers a new composite pulse 
(BL) in which the vertical part lasts 23 lines when the 
vertical part of the supersandcastle lasts more than 
11 lines. 


The TEA5040 cannot work properly if this minimum 
duration of 11 lines is not ensured. 


The counter delivers different pulses needed circuit 
and especially the line pulses 17 to 23 used in the 
automatic drive and cut-off control system. 


Automatic Drive And Cut-off Control System 


Cut-off and drive adjustments are no longer required 
with this integrated circuit as it has a sample and 
hold feedback loop incorporating the final stages of 
the TV-set. This system works in a sequential mode. 
For this purpose, special pulses are inserted in G, 
R and B channels. During the lines 17, 18 and 19, 
a "drive pulse" is inserted respectively in the green, 
red and blue channels. The line 20 is blanked on the 
three channels. During the lines 21, 22 and 23, a 
"quasi cut-off pulse” is inserted respectively in the 
green, red and blue guns. 


The resulting signal is then applied to the input of a 
voltage controlled amplifier. In the final stages of the 
TV-set, the current flowing in each green, red and 
blue cathode is measured and sent to the videopro- 
cessor by a current source. 


The three currents are added together in a resistor 
matrix which can be programmed to set the ratio be- 
tween the three currents in order to get the appro- 
priate colour temperature. The output of the matrix 
forms a high impedance voltage source which is 
connected to the integrated circuit (pin 32). Same 
measurement range between drive and cut-off is 
achieved by internally grounding an external low im- 
pedance resistor during lines 17, 18 and 19. 


This is due to the fact that the drive currents are 
about one hundred times higher than the cut-off and 
leakage currents. 


SON 


Each voltage appearing sequentially on the wire pin 
32 is then a function of specific cathode current : 
a When a current due to a drive pulse occurs, the 
voltage appearing on the pin 32 is compared 
within the IC with an internal reference, and the 
result of the comparison charges or discharges 
an external appropriate drive capacitor which 
stores the value during the frame. This voltage is 
applied to a voltage controlled amplifier and the 
system works in such a way that the pulse current 
drive derived from the cathode is kept constant. 
During the line 20, the three guns of the picture 
tube are blanked. The leakage current flowing 
out of the final stages is transformed into a volt- 
age which is stored by an external leakage capa- 
citor to be used later as a reference for the cut-off 
current measurement. 
a When acurrent due to a cut-off pulse occurs, the 
voltage appearing on the pin 32 is compared 
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within the IC to the voltage present on the leak- 
age memory. An appropriate external capacitor is 
then charged or discharged in such a way that the 
difference between each measured current and 
the leakage current is kept constant, and thus the 
quasi cut-off current is kept constant. 


Average Beam Current Limitation 


The total current of the three guns is integrated by 
means of an internal resistor and an external capa- 
citor (pin 34) and then compared with a programm- 
able voltage reference (pin 36). When 70% of the 
maximum permitted beam current is reached, the 
drive gain begins to be reduced ; to do so, the am- 
plitude of the inserted pulse is increased. 


In order to keep enough contrast, the maximum 
drive reduction is limited to 6aB. If it is not sufficient, 
the brightness is suppressed. 


SPECIFICATION FOR THE THOMSON BI-DIRECTIONAL DATA BUS 


This is a bi-directional 3-wire (ENABLE, CLOCK, 
DATA) serial bus. The DATA line transmission is bi- 
directional whereas ENABLE and CLOCK lines are 


Figure 1 : Peripheral Connections on Bus. 


It is possible to select several IC from the micropro- 
cessor via the bus. The identification of each particu- 
lar IC is achieved by the length of the word (number 
of data bits/clock pulses), meaning that each IC re- 
sponds with its own particular word length. 


The number is determined while ENABLE is low and 
by counting the negative clock edges. As soon as 
the high edge of the ENABLE signal is applied, the 
number ts fixed (see figure 2). 

The reply word lenght from any of the IC on the bi- 
directional line is four bits. If it is found insufficient 
then the reply word can be expanded to include two 


only microprocessor controlled. The ENABLE and 
CLOCK lines are only driven by the microcomputer. 
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repetitive reply sequences one after the other. 


The bi-directional transmission is enabled if : 

s the IC has been previously addressed at the posi- 
tive going edge of the enable pulse. 

» ENABLE remains high, 
and DATA is available only during the period 
when the clock remains low. 

= number of identification bits :n 
1...n : data from the microcomputer 

= number of bi-directional clocks : 4 
1...M : data to the microcomputer 
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Figure 2. 


ENABLE 


| 
Ty 


NEW WORD 


The four bit reply word (synchronized with the clock 
coming from the microcontroller) from the ad- 
dressed IC to the microcontroller is sent only once. 
Subsequent clock pulses present on the clock line 
will be ignored by the IC in question. The data sent 
to the microcontroller can generally be suppressed 
completely or partially, but in the case of the video- 
processor, a minimum reply word lenght of 1 has to 
be maintained (see figure 3). 


This implies that a bi-directional bus that incorpor- 
ates other IC’s together with a videoprocessor IC is 
then also limited by the minimum reply word restric- 
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tion of 1. 


The data word from the microcompter is divided 
into : 

« addresses within the IC 

a data 


The data word to the microcomputer is divided into 
x two data bits, 
= two address bits 


After the operating voltage is applied, the first trans- 
mission will be used as a reset command, i.e. the 
data word will not be detected. 
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Figure 3. 


NEW WORD 


ENABLE 


| 
| 
a 
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| 
| 
| | 
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CLOCK ialnig 
7 
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= number of identification bits in 1...n : data from the microcomputer 
= number of bi-directional clocks : 1 1: data the microcomputer 
(which is the minimum number for the videoprocessor) 


BI-DIRECTIONAL DATA BUS 


TIMING Identification nr-9 (9 video processor address) 
(see figures 2-3) 


(new word to same IC) 


a 
| 
me 
— 
<s 
[er tet) 
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ABSOLUTE MAXIMUM RATINGS 
Tams = 25°C (unless otherwise noted) 


Symbol Parameter 


Voc Supply Voltage Pin 1 


TOPER Operating Temperature Range 


TstG Storage Temperature Range 


THERMAL DATA 


Rthy-a) Junction-ambiant Thermal Resistance 
DIP40 Max. 55 °C/W 
SHRINK42 | Typ. 60 °C/W 


ELECTRICAL OPERATING CHARACTERISTICS 
Tams = 25°C, Vcc = 12V (unless otherwise noted) 


Symbol Parameter 


Vcc Supply Voltage Pin 1 


Icc Supply Current Pin 1 


Video Switch 

External Video Input (75Q source impedance) 
V35 Signal Amplitude Pin 35 
I35 Input Current Pin 35 


Internal Video Input (30022 source impedance) 
V37 Signal Amplitude Pin 37 
137 Input Current Pin 37 


synchro Input 
Output Signal Amplitude Pin 39 
(for a 0.5V to 2.5V input signal on pin 39) 


Internal Video Output Pin 38 

Dynamic 

DC Level (bottom of synchro pulse) 

Gain between Pin 38 and Pin 37 (for 1Vpp on pin 37) 
Crosstalk between Pin 35 and Pin 38 

Bandwidth (— 1dB) 


Switchable Video Output Pin 40 

Dynamic (pin 35 or pin 37 selected) 

Gain between Pins 35-40 (for 1VPP on pin 35) 
Gain between Pins 37-40 (for 1VPP on pin 37) 
Crosstalk between Pins 35-40 

Crosstalk between Pins 37-40 

Bandwidth (— 1dB) 


TV Mode Inputs 

Luminance Input Pin 12 
Signal Amplitude (100% white) 
DC Level (on black level) 
Input Current 


R-Y Input Pin 14 

Signal Amplitude (75% saturation) 
DC Level (on black level) 

Input Current 


B-Y Input Pin 10 

Signal Amplitude (75% saturation) 
DC Level (on black level) 

Input Current 


gia scs-THOMSON 
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TEAS040 


ELECTRICAL OPERATING CHARACTERISTICS (continued) 


Parameter 


RGB Inputs Pins 2-3-4-5-6-7 
Signal Amplitude (100% saturation without synchro pulse) : 1 Vop 
DC Level (on black level) V 


Input Current 3 uA 


Fast Blanking Inputs Pins 8-9 

TV/RGB Mode Threshold V 
Switching Time ns 
Switching Time Delay ns 
Clamp Memory Output Pins 17-18-19 

Voltage Range 10 14 V 
Input Current 2 uA 


Reference Voltage Pin 16 


Sandcastle Input Pin 30 
Blanking Threshold 

Burst Gate Threshold 
Line Retrace Threshold 
Input Current Pin 30 Grounded 


Drive and Cut-off Memory Output Pins 21-22-24-25-27-28 
Drive Leakage Current Pins 21-24-27 

Cut-off Leakage Current Pins 22-25-28 

Minimum Active Level Pins 22-25-28 


Leakage Current Memory Output Pin 33 
Voltage Range 

Input Current (during picture pin 33 = 5V) 
Charging Output Impedance 
Minimum Voltage (pin 32 grounded) 


Cathode Currents Input Pin 32 
Output Current during the Line Trace (pin 32 grounded) 
Voltage during Lines 17, 18, 19 


Voltage Difference during Lines 21, 22, 23 and during Line 20 


Voltage Amplitude on Cathode Currents Input for Drive Decrease 
Threshold 10% on Drive/cut-off 

1V on Pin 36 
2V on Pin 36 


Voltage Amplitude on Cathode Currents Input for Brightness 
Decrease Threshold 

1V on Pin 36 

2V on Pin 36 


Impedance SWITCH Pin 31 
Saturation Impedance [for 5mA] (open during lines 20, 21,22, 23) 


Reference Voltage Input for the Average Beam Current 
Limiter Pin 36 

Reference Voltage ' 
136 Input Current (V36 = 1V) 


Average Beam Current FILTER Pin 34 Voltage Range 
0<V32</7V 


Ti SGS-THOMSON a ne a 
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TEA5040 


ELECTRICAL OPERATING CHARACTERISTICS (continued) 


symbol Parameler «| in | Typ. [Wax | Unt 


RGB Outputs R (pin 23), G (pin 26), B (pin 29) 

Inserted Levels 

Low Clipping Level Referred to quas! Cut-off Inserted Level 

(100% = B/W output signal at maximum contrast with 0.5V (B/W) input Y 
signal) 


High Clipping Level Referred to quasi Cut-off Inserted Level 
(100% = B/W output signal at maximum contrast with 0.5V (B/W) input Y 
signal) 


Drive Inserted Level Referred to quasi Cut-off Inserted Level 
(without beam limitation, V36 = 6V, V32 grounded) 


Bandwidth (— 3dB) (TV mode and R, G, B mode) 


Crosstalk for any of the 11 Inputs Pins 2-3-4-5-6-7-10-11-12-35-37 
on any of the 5 Outputs Pins 23-26-29-38-40 (range : DC to 1MHz) 


Brightness 
Nominal Brightness Referred to quasi Cut-off Inserted Level 
(bit word "10000" address = 0) 


Total Brightness Range 
(100 % = W/B output signal when 0.5V (W/B) on pin 12 and max. contrast) 


Maximum Brightness 
(100% = W/B output signal when 0.5V (W/B) on pin 12 and max. contrast) 


Minimum Brightness 
(100% = W/B output signal when 0.5V (W/B) on pin 12 and max. contrast) 


Differential Brightness between any two Channels 
(TV mode, colour off, pins 10-11-12 AC grounded, 0.5 (W/B) signal on 
pin 12, maximum contrast = 100% on RGB outputs) 


Variation of the Differential Brightness 
(in the whole saturation control range (including colour off)) 


Contrast : Max. Contrast Attenuation 


Saturation 

Max. Saturation 

Max. Saturation Attenuation 
Colour off Attenuation 


Output Signal Amplitude Pins 23-26-29 (blanking to high clipping) 
e = Y input : 0.7V B/W 

e OdB Contrast, Bit Word = 010110, Address = 1 

e Maximum Brightness 

e Maximum Drive Efficiency (Pins 21-24-26-27 grounded) 

e No Average Beam Current Limitation (Pin 36 to 6V) 


Black to White Output Voltage 
Y Input : 0.5V (B/W) 
Maximum Contrast (Pin 36 to 6V, Pins 21-24-27 grounded) 


Drive Efficiency 
Vout (Pins 21-24-27 grounded) 


Vout (Pins 21-24-27 to Vcc) 
(no average beam current limitation Pin 36 to 6V) 


Ratio : 


Black Level Control 
(variable DC voltage from 4V to Vcc on Pins 22-25-28) 


Bus eae Pins 13-14-15 
VAL High Level 
ViL Low Level 
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Z6LL 


LS 


STINOULITTIOUDIN 
NOSWOHL-S9S 


ob/bb 


Y TO CHROMA 
AND SYNCHRO 


20-0P0SVALSGIE6 


EXT 


FB R G INT FB R G B 
SYNC VIDEO EXT EXT EXT VIDEO INT INT INT INT 


T nT 2enF 


B-Y 


R-Y 


CK 


f 


CONTROL TUBE 
Zz Z FEEDBACK 


ee} Ps] i 
wee 220F oes QONF ee 2ONF 1OOnNF mmm 100nNF 100nF 


TEA5040 


TO VIDEO 
AMPS 


meme QONF om 22NF oe 22NF ee 100NF ao 100nNF mem 100nNF 


+ 
R2 f 102 fl men 470UF mm 22nF 


(4 7 TT 
Vec 


(a 


DATA En 
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Ovosval 


TEA5040 


PACKAGE MECHANICAL DATA 
40 PINS — PLASTIC DIP 


Dimensions in mm 
e max e = 2.54 (2) emox  4,57max 
telejelesséselejsejsele;,e 


ne Steaey 
HP) 


1,77 max 


chai 


(1) Nominal dimension 
(2) True geometrical position 


4) pins 


42 PINS — PLASTIC SHRINK 


Dimensions in mm 


e=178 Typ J e,e 
| 
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kyz SGS THOMSON TEA5114A 


RGB SWITCHING CIRCUIT 


a 25 MHz BANDWIDTH 

au CROSSTALK : 55 dB 

a» SHORT CIRCUIT TO GROUND OR Vcc PRO- 
TECTED 

a ANTI SATURATION GAIN CHANGING 

a» VIDEO SWITCHING 


(Plastic package) 


ORDER CODE : TEA5114A 


PIN CONNECTIONS 
DESCRIPTION 
This integrated circuit provides RGB switching al- 
lowing connections between peri TV plug, internal 
RGB generator and video processor in a TV set. 15 |_| FB, INPUT 
The input signal black level is tied to the same ref- 
erence voltage on each input in order to have no dif- G, INPUT |_| 4 
ferential voltage when switching two RGB genera- 
tors. 


An AC output signal higher than 2 Vpp makes gain 


16 | | ROUTPUT 


11] | BOUTPUT 


going slowly down to 0 cB to protect the TV set video 10] | FB, + FBg INPUT 
amplifier from saturation. FB, INPUT | {8 FB OUTPUT 

Fast blanking output is a logicial OR between FB1 

(Pin 8) and FB2 (Pin 10). 91DSTEA5114A-01 


BLOCK DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS 


ZL Minimum Load Resistor on Each Output Vcc =12V 300 ~¢ Q 
Vec = 10V 150 Q 


THERMAL DATA 


Junction-ambient Thermal Resistance a ce 


ELECTRICAL OPERATING CHARACTERISTICS 
Tamb = 25 °C, Voc =12V, ZL (RGB) = 300 Q 
Vcc = 10 V, Zt (RGB) = 150 Q (unless otherwise specified) 
( 


Supply Voltage 


Typ 

: 
Vcc = 12 V 

ON 8 2.5 

5 5.5 


—k 
ee) 
ine) 


NO 
co O| : 


ft 


V Black Level Output Voltage (on pins 11, 13, 16 square wave 1 
output signal 1 KHz - 1 Vpp) 
T; = 25 °C (5mV/°C typical variation) 

Graces Gain of Each Channel Pins 11, 13, 16 
F = 1 MHz ; Vin = 0.5 Vpp 

Bros Bandwidth (— 3 dB) 1 


8 
Threshold Output Voltage for Gain Changing (— 0.5 dB) 2 


GC 
VR Video Rejection between Two Inputs R, Gor B 5 
F = 1 MHz Sinus Vo = 1 Vpp 
FB 


22 


99 


EE 


0 
ZIRGB Input Impedance on Pins 1, 3, 4, 5, 6, 7 10 


R, G, B Output Impedance on Pins 11, 13, 16 


FB rising and falling time on pin 9. 
1 Vpp Input Voltage Pins 8, 10 
FB High Level Input Voltage on Pins 8, 10, 12, 15 


VOHFB High Level FB Output Voltage (pin 9) 
Input 1 V on Pins 8, 10 

VoLFB Low Level FB Output (pin 9) 
Input 0 V on Pins 8, 10 

ZOFB FB Output Impedance 
Pin 9 High Level 


Delay Time between FB Inputs and R, G, B Switching 


=) 
167) 


< 


1 


1 


) 


—_ 
a) 
= 
e) 


Oo 


wo nae = 
ee) IN) 


20 
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TEST DIAGRAM 


OUTPUTS 


| SWITCHES 
CONTROL 


FAST 
BLANKING 
OUTPUT 


TEA5114A 


FAST 
BLANKING 
INPUT 


6 x 47 nF 


INPUTS 
88DSTEA5114A-03 
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TEA5114A 


TYPICAL R, G, B SWITCHING APPLICATION 


Veo =12V 2.23002. 
Vec= 10V 221502. 


To video processor 


Typical output 
Signal 1Vpp 


Zu 


ap 
eee A . 


2nd 


generator 
6 x 100 nf 
- 


ee a ee 


1 st Generator 


Peritelevision plug standard input value 1 Vpp 88DSTEA5114A-04 
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TEA5114A 


PACKAGE MECHANICAL DATA 
16 Pins — Plastic DIP 


(1} Nomina! dimension 


(2) True geometrical position 


22.44 max. 


16 PINS 
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5 CHANNELS VIDEO SWITCH 


» EACH CHANNEL EXCEPT FAST BLANKING 
HAS 6dB GAIN 

a R, G, BAND VIDEO SIGNALS ARE CLAMPED 
TO THE SAME REFERENCE VOLTAGE IN 
ORDER TO HAVE NO OUTPUT DIFFEREN- 
TIAL VOLTAGE WHEN SWITCHING 

» ALL INPUT LEVELS COMPATIBLE WITH NFC 
92250 AND EN 50049 NORMS 

» 30MHz BAND WIDTH FOR R, G, B SIGNALS 

2 INTERNAL 6.7V SHUNT REGULATOR FOR: 
_ LOW IMPEDANCE LOADS, 
_ POWER DISSIPATION LIMITATION 

2 INDEPENDANT VIDEO OR SYNCHRONIZING ORDER CODE : TEAS115 
SIGNAL SELECTION 

s SIMULTANEOUS SWITCHING OF R, G, B AND 
FB SIGNALS BY FB1 INPUT (internal) 


(Plastic Package) 


PIN CONNECTION 


SYNCHRO SIGNAL INPUT 2 | | 1 18 | | GREEN SIGNAL INPUT 1 
GREEN SIGNAL INPUT 2 | | 2 17 |_| SYNCHRO SIGNAL INPUT 1 
"C" SELECT INPUT | | 3 16 | | RED SIGNAL INPUT 2 
GREEN SIGNAL OUTPUT [| | 4 15 | | SYNCHRO SIGNAL OUTPUT 

GROUND | | 5 14 | RED SIGNAL OUTPUT 


BLUE SIGNAL OUTPUT | | 6 13 | | FAST BLANKING OUTPUT 
SHUNT REGULATOR SUPPLY INPUT | | 7 12 | | RED SIGNAL INPUT 1 

BLUE SIGNAL INPUT 2 | ] 8 11 | | FAST BLANKING INPUT 1 (INTERNAL) 
FAST BLANKING INPUT 2 (EXTERNAL) 10 | | BLUE SIGNAL INPUT 1 
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BLOCK DIAGRAM 


Internal 
FB1 


FB2 
External 


st o—-] 
s2 o—] 
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ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


Supply Current (see note) 


[Unit 

Pie 

Input Voltage (al inputs 
Ty 


Operating Temperature Range 0 to 70 
Storage Temperature — 40 to + 150 


Note : Minimum output load 1s 300 Q in case of all outputs loaded 


THERMAL DATA 


Junction-ambient Thermal Resistance °C/W 


2/11 : 
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TEA5115 


ELECTRICAL CHARACTERISTICS 
Tamb = + 25°C, Icc = 120 mA ; Load value = 150 2 
mat switched) (unless otherwise specified, refer to test circuit page 7) 


= Parameter 


Internal Shunt Regulator Icc = 120 mA 
Ilcc = 90 MA 
Icc = 150 mA 


R, G, B Switches (pins 4, 6, 14) (Time Measurement Conditions : A inputs RGB = 0.7 Vpp ; 


FB input pulse amplitude = 2 V) 


Hail DC Output Voltage 


(no input ec Tjunction Stabilized a 2 

[Max Output Swing Votape || AO || 

= Bandwidth (- 3 dB) (input voltage 0.7 Vpp) Lae ae MHz 
a 

Gain Difference Between any two R, G, B Channels 0.1 0.5 

(input ae 0.7 Vpp ; F = 1 MHz) on aes 
Pinpat swing SSSSSS*dYCS«Cd va] 
Z| DOlnputimpedance——SSSCSC~SC“‘“i;SCSiOSCSSSSC*dSC 


Zoc Set Output Impedance nee voltage 0.7 Vpp ; 10 Q 
= 1MHz) with Rioad = 300 2 


Tyunction = = 25 °C 


Crosstalk between any inputs (R1 and R2 or B1 and B2 or G1 45 55 

and G2) (input voltage 0.7 Vpp ; F = 1 MHz). 

Sone between any outputs (input voltage 0.7 Vpp ; ett 
= 1 MHz). 


tde Delay time between R, G, B inputs and RGB outputs. es ee ee 


tsrt enening rise time between FB1 input signal and R, G, B out- 

put signal. 
tst1 Switching fall time between FB1 input signal and R, G, B out- 

put signal. 
tsr2 Seat rise time between FB2 input signal and R, G, B out- 

put signal. 
tst2 wig fall ttme between FB2 input signal and R, G, B out- 

= a 
ta11 Bi Decay Time 30 ns 
ta12 60 ns 
ta21 R2, G2, B2 Decay Time 45 ns 
ta22 40 ns 


Fast Blanking Switch (pin 13) 
(time measurement oMitene FB input pulse amplitude = 2 V) 


Low Level Input Voltage FB1 and FB2 

High Level Input Voltage FB2 External 

High Level Input Voltage FB1 Internal 

Low Level Output Voltage 

High Level Output Voltage Tyunction = 25°C 
Tana, stabilized 


ae as Ce ng Ia 
| Prame ouput peserewihaa= owe@ | ea 
[ear_| Swichng se me between FBX input and FB out || ta 160 | ne 
tea | Swichng alti Betveon FEY nputandFB oust | +| a8 | 60 |e 
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TEA5115 


ELECTRICAL CHARACTERISTICS (continued) 


Switching rise time between FB2 input and FB output. ee ae ea 
Switching fall time between FB2 input and FB output. a ee 


d Delay Between RGB Output Signal and FB Output Signal 50 100 ns 
(rise time) 

Delay Between RGB Output Signal and FB Output Signal 20 40 ns 
(fall time) 


Video (or synchro) Signal Switch (pin 15) 


tr 
Ctr 


DC Output Voltage (no input voltage) 


Tyunction = 25°C 
Tere stabilized 


Max Output Swing Voltage 
DC Input Impedance 


Dynamic Output Impedance (input voltage 1Vpp ; F = 1 
MHz) with Rioad = 300 Q 

Gain (input voltage 1 Vpp ; F = 1 MHz) 

Bandwidth ( — 3 dB) (input voltage 1 Vpp) 


Switching rise time between C input signal and S output sig- ns 
nal (C pulse amplitude 3 V). 


Switching fall time between C input signal and S output sig- 
nal (C pulse amplitude 3 V). 


tdc Delay Time Between S Input and S Output (A input 0.7 Vpp) 


Loapad - 


Select Input "C" (pin 3) 


Low Level Input Voltage 
High Level Input Voltage 


Low Level Input Current (Vi_ = 1 V) 
High Level Input Current (Vin = 3 V) 


a eos yj SGS-THOMSON 
fone S47 imcR0cLEcrRoMes 
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FB2 =0 


INPUTS 


FB1 


RGB2 


QUTPUTS 


FB1 =0 
INPUTS 


FB2 


| | 


| | 
| | | | 


— Igfo 
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RGB2 = 0, FB2 =0 


RGB1 


OUTPUTS 


we: Nga 
89DSTEA5115-05 


INPUTS 


-TFBIf 


tqo0 
89DSTEA5115-06 
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INPUTS 


89DSTEA51 15-07 


TEST CIRCUIT 


CURRENT SOURCE 
120 mA 


a 
Gsiay, 


1 uF 


CLOCK GENERATOR 
‘TIME MEASUREMENT) © 


VOLTMETER 
TIME MEASURT 
AMPLIFIER 
(BANDWITH 
STATIC SOURCE O CROSS-TALKS) 


DYNAMIC SOURCE 


STATIC SOURCE 


89DSTEA51 15-08 
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TEA5115 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS 
R, G, B, S inputs (pins 1, 2, 8, 10, 12, 16, 17, 18) FB inputs (pins 9, 11) 


Internal 
Vref 3V 


PINS 9, 11 


89DSTEA5115-09 89DSTEA5115-10 


C input (pin 3) All Outputs (pins 4, 6, 13, 14, 15) 
Vec=6.7V 


10 kQ 


89DSTEA5115-11 89DSTEA5115-12 


lcc Supply (shunt transistor regulation system) (pin 7) 


INTERNAL REGULATED 
Voc 
(6.7V TYPICAL) 


oVece Icc MAX : 150mA 
Icc NOMINAL : 120mA 


Refer to application diagram page 9 


89DSTEA5115-13 
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TYPICAL APPLICATION DIAGRAM 


TO VIDEO 
PROCESSOR 


op) 
-! 
< 
2 
© 
ep) 
- 
< 
z 
cc 
uy 
kr 
< 


89DSTEA5S115-14 


« Above given output load values are minimum values, In case of all output loading. 
* Minimum output load is 150 Q individually, provided that total supply current is less than 150 mA. 
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SIMAVELEC norm application with TEA5115 and TEA2014A. 


VIDEO RECEIVER 


COLOR RGB if ii 


DECODER 


TV SYNCHRO 


/ra\ 


Ss 45) at 
O 
O 


| 
L 


— 
fea) 
iw 


PERI-TELEVISION 


| TEA2014A 


Composite videosignal 


INTERMEDIATE FREQUENCY 
DEMODULATOR 


89DSTEA5115-15 


10/11 _______________ {7 SGS-THOMSON 
S/ MicRoctecnnenies 
1214 


PACKAGE MECHANICAL DATA 
18 PINS — PLASTIC PACKAGE 


> max e=2,54(2) “2 mox 


| 
| e e € e e e e e 


Sac 
hitmen 


1,77 max. 
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yy 
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(1) Nominal dimension 
(2) True geometrical position 


18 PINS 


N 14/14 
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5 CHANNELS VIDEO SWITCH 


a EACH CHANNEL EXCEPT FAST BLANKING 
HAS 6 DB GAIN 

« R, G, BAND VIDEO SIGNALS ARE CLAMPED 
TO THE SAME REFERENCE VOLTAGE IN 
ORDER TO HAVE NO OUTPUT DIFFEREN- 
TIAL VOLTAGE WHEN SWITCHING 

» ALL INPUT LEVELS COMPATIBLE WITH NFC 
92250 AND EN 50049 NORMS 

s 30 MHZ BAND WIDTH FOR R, G, B SIGNALS 

a INTERNAL 6.7 V SHUNT REGULATOR FOR | 
_ LOW IMPEDANCE LOADS, (Plastic Package) 
_ POWER DISSIPATION LIMITATION 

=» THE FIVE CHANNELS ARE SIMULTA- ORDER CODE : TEAS116 
NEOUSLY SWITCHED BY ONLY ONE SELECT 
INP 


PIN CONNECTIONS 


SYNCHRO SIGNAL INPUT 2 | 1 GREEN SIGNAL INPUT 1 
GREEN SIGNAL INPUT 2 | 2 SYNCHRO SIGNAL INPUT 1 
"C" SELECT INPUT ; RED SIGNAL INPUT 2 
GREEN SIGNAL OUTPUT ! SYNCHRO SIGNAL OUTPUT 
' RED SIGNAL OUTPUT 
BLUE SIGNAL OUTPUT , ; FAST BLANKING OUTPUT 


SHUNT REGULATOR SUPPLY INPUT | RED SIGNAL INPUT 1 


BLUE SIGNAL INPUT 2 FAST BLANKING INPUT 1 
FAST BLANKING INPUT 2 BLUE SIGNAL INPUT 1 
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BLOCK DIAGRAM 


Rpg 
[| —-O Vp (12) 
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ABSOLUTE MAXIMUM RATINGS 


°C 
°C 


Junction Temperature — 40 to + 150 | eG 
Storage Temperature — 40 to + 150 ome 


Note : Minimum output load is 300 Q in case of all outputs loaded. 


THERMAL DATA 
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ELECTRICAL CHARACTERISTICS Tamb = + 25 °C, Icc = 120 mA ; Load value = 150 Q 
(sequentially switched) (unless otherwise specified, refer to test circuit page 7) 


Symbol Parameter 


| Rarameter | ins | Typ. | Max. | Unit | 
Voc Internal Shunt Regulator lcc = 120 mA 6.3 6.7 7.2 V 
Icc = 90 mA 6.2 7.3 V 
Icc = 150 mA 6.2 7.3 V 


R, G, B Switches (pins 4, 6, 14) - time measurement conditions : (A inputs RGB = 0.7 Vpp ; 


C pulse amplitude = 3 V) 
Ve DC Output Voltage unction = 25 °C 0.9 1.25 V 
unction stabilized 1.2 
V 


T 
(no input voltage) T; 


i 2B 4 Bandwidth (- 3 dB) (input voltage 0.7 Vpp) | 20 | 30 | | MHz | 
Gain of Each Channel (input voltage 0.7 Vpp ; F = 1MHz) door 6s: J 26 dB 


Adc Gain Difference Between any two R, G, B Channels 0.1 0.5 ia 


(input voltage 0.7 Vpp ; F = 1 MHz) 


Zoc Dynamic Output Impedance (input voltage 0.7 Vpp ; F = 1MHz) 10 QO 
with Rioad = 300 Q 
Crosstalk between any inputs (R1 and R2 or Bi and B2 or G1 45 
and G2) (input voltage 0.7 Vpp ; F = 1 MHz). 
Crosstalk between any outputs (input voltage 0.7 Vpp ; 
F = 1 MHz). 


Delay time between R, G, B inputs and RGB outputs. 


Switching rise time between C input signal and R, G, B output 
signal (input signal on RGB1). 


re 
a Si 
tst1 Switching fall time between C input signal and R, G, B output 25 
signal (input signal on RGB1). 
be beni a 
aa hese 


tsr2 Switching rise time between C input signal and R, G, B output 
signal (input signal on RGB2). 


) 
Switching fall time between C input signal and R, G, B output 
signal (input signal on RGB2). 


Fast Blanking Switch (pin 13) 
(time measurement conditions : FB input pulse amplitude = 2 V ; C pulse amplitude = 3 V) 


Low Level Input Voltage 

High Level Input Voltage 

Low Level Output Voltage 

High Level Output Voltage Tyunction = 25 °C 
Tyunction Stabilized 


Dynamic Output Impedance : with Rioag = 300 Q 
teBtr 
tFBif 


teBer 
treat Delay fall ttme between FB2 input and FB output. 


tsFBtr Switching rise time between C input and FB output 
(input signal on FB1 input). 


tsFBit Switching fall ttme between C input and FB output 
(input signal on FB1 input). 


tsFBe2r Switching rise time between C input and FB output 
(input signal on FB2 input). 


tsFBf Switching fall time between C input and FB output 
(input signal on FB2 input). 


: 3/9 
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ELECTRICAL CHARACTERISTICS (continued) 


rSymbot[ SSC rameter ——S*d Cn |p|“ Unit 


Video (or synchro) Signal Switch (pin 15) - time measurement conditions : (C pulse amplitude = 3 V) 


0.9 

1.2 
2.6 

10 

10 
5.9 6 
15 20 


Input Swing |} 4 V430B 
Delay Time Between S Input and S Output (A input : 0 7 Vpp ) Ah = «| 


Ay 
B 
is 
tsr1 Switching rise time between C input signal and S output signal 45 
(input signal on S1) 
tst1 Switching fall time between C input signal and S output signal 25 
(input signal on S1) 
tsr2 Switching rise time between C input signal and S output signal 55 
(input signal on S2) 
tst2 Switching fall time between C input signal and S output signal 25 
(input signal on S2) 


Select Input "C" (pin 3) 


Low Level Input Voltage 
High Level Input Voltage 


DC Output Voltage (no input voltage) 


Tyunction = 25 cc 
Tjunction Stabilized 


Max Output Swing Voltage 
DC Input Impedance 


Dynamic Output Impedance (input voltage 1 Vpp ; 
F = 1 MHz) with Rioad = 300 Q 

Gain (input voltage 1 Vpp ; F = 1 MHz) 
Bandwidth ( — 3 dB) (input voltage 1 Vpp) 


Low Level Input Current (Vit = 1 V) 
High Level Input Current (Vin = 3 V) 


“wa SGsS-THOMSON 
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INPUTS 


FB2 


OUTPUTS 


89DSTEA5116-03 


RGBS2 = 0, FB2 = 0 


INPUTS 


Cc 


RGBS1 


tsrt +t 


tSFBir | 


89DSTEA5S116-04 


IT; SGS-THOMSON 
SF IGROELECTROMES jis 


TEA5116 


RGBS1 = 0, FB1 =0 


INPUTS 


OUTPUTS 


TEST CIRCUIT 


CLOCK GENERATOR 
{TIME MEASUREMENT) 


DYNAMIC SOURCE 


STATIC SOURCE 


STATIC SOURCE 
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ky 


89DSTEA5116-05 


CURRENT SOURCE 
120 mA 


ae 
7, 


1 uF 
‘ 


{ 
100 nF 


VOLTMETER 
TIME MEASURT 
AMPLIFIER 
(BANDWITH 
CROSS-TALKS) 


89DSTEA5116-06 


SGS-THOMSON 
MICROELECTRONICS 


TEA5116 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS 


R, G, B, S INPUTS (pins 1, 2, 8, 10, 12, 16, FB INPUTS (pins 9, 11) 
17, 18) 


Internal 
Vref 3V 


PINS 9, 11 


Lt 


89DSTEA5116-07 89DSTEA5116-08 


C INPUT (pin 3) ALL OUTPUTS (pins 4, 6, 13, 14, 15) 


89DSTEA5116-09 89DSTEA5116-10 


Icc SUPPLY (shunt transistor regulation system) (pin 7) 


INTERNAL REGULATED 
Vcc 
(6.5 V TYPICAL) 


© Veer Icc MAX 150 mA 
Icc NOMINAL 120 mA 


Refer to application diagram page 9 


89DSTEA5116-11 


ka SGS-THOMSON TF 
SF iKeCROLECTROMES 4293 


TEA5116 


TYPICAL APPLICATION DIAGRAM 


- Under given output load values are minimum values, in case of all output loading. 
Minimum output load is 150 Q individually, provided that total supply current is less than 
150 mA. 


TO VIDEO 
PROCESSOR 
OR TO TEAS115 


n 
- 
= 
Zz 
© 
12) 
= 
<x 
2 
om 
uw 
- 
< 


— 
—| 
—| 
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R values 
1) towards TEA5115 : R = 300 Q. 
2) towards video processor : R = 200 Q. 89DSTEA5116-12 


PERI TV 


8/9 ms 
= ky S&S THOMSON 


PACKAGE MECHANICAL DATA 
18 PINS — PLASTIC DIP 


“2 max e=2,54(2) 2 max 


t oH 
iii 


1,77 max. 


(1) Nominal dimension 
(2) True geometrical position 


18 PINS 


ky7_ SGS;THOMSON 


TEA5116 
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TEAS5640E 


MULTISTANDARD COLOR TV DECODER 


w FULLY AUTOMATIC MULTISTANDARD 
SWITCHING : THE CIRCUIT INCLUDES A 
SCANNING CONTROL SYSTEM USED FOR 
THE AUTOMATIC STANDARD RECOGNITION 

» NO CRYSTALS REQUIRED : ALL THE FRE- 
QUENCIES ARE SYNTHESIZED FROM THE 
EXTERNAL REFERENCE FREQUENCY OF 
62.5kHz, AND FROM SPECIFIED DATA 
STORED IN AN INTERNAL ROM 

a» AUTOMATIC BELL FILTER ADJUSTMENT 

m ONLY ONE DELAY LINE COMPENSATION 
ADJUSTMENT 

» AUTOMATIC INTERNAL PAL AND NTSC OS- 
CILLATOR ADJUSTMENT 

a AUTOMATIC ADJUSTMENT FOR FOB AND 
FOR IN SECAM 

mw POSITIVE R-Y AND B-Y OUTPUTS 


DESCRIPTION 


The TEA5640E is a multistandard TV decoder for 
PAL-SECAM NTSC1 (3.58MHz) and NTSC2 
(4.43MHz). The circuit automatically selects the 
standard corresponding to the input signal. It pro- 
duces all the reference frequencies required for de- 
coding, which is achieved by a digital frequency syn- 


PIN CONNECTIONS 


AGC FILTER | | 1 

DELAYED SIGNAL INPUT | | 2 
DELAYED SIGNAL INPUT | | 3 

DL GAIN COMPENSATION | | 4 
DL PHASE COMPENSATION 
U IDENTIFICATION 

SUPER SANDCASTLE INPUT 
GROUND 

REGULATED VOLTAGE 


May 1991 


thesizer. Included on the chip are four numerical fre- 
quency locked loops that allow the elimination of 
PAL and NTSC crystals. The circuit uses an external 
reference frequency of 62.5kHz generally provided 
by the frequency synthesis tuner of the TV set. 


(Plastic Package) 


ORDER CODE : TEA5640E 


NOT DELAYED SIGNAL OUTPUT 
NOT DELAYED SIGNAL OUTPUT 
3 58MHz TUNING SWITCH 

25 |_| CHROMINANCE INPUT 


PAL VCO FILTER 
CURRENT SUPPLY 

NOT TO BE CONNECTED 
REGULATED VOLTAGE 
R-Y DE-EMPHASIS 


R-Y OUTPUT VOLTAGE 


62 5kHz REFERENCE FREQUENCY INPUT 
91DSTEA5640E-01 


1/14 
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TEA5640E 


BLOCK DIAGRAM (simplified) 


BELL/BANOPASS 
FILTER 
ADJUSTMENT 


DIGITAL 
FREQUENCY 
CONTROL 


62 5kHz 


FEATURES 


a FULL AUTOMATIC 
SWITCHING : 
THE CIRCUIT INCLUDES A SCANNING CON- 
TROL SYSTEM THAT PROVIDES ALL THE 
SWITCHINGS REQUIRED FOR THE AUTO- 
MATIC STANDARD RECOGNITION. THIS 
SYSTEM IS SYNCHRONIZED BY THE FRAME 
PULSE. 
NO CRYSTAL REQUIREMENT : 
THE PAL AND NTSC FREQUENCIES ARE 
SYNTHESIZED ORIGINALLY BY THE EXTER- 
NAL REFERENCE FREQUENCY OF 62.5 kHz 
AND DATA STORED IN THE ROM. 
AUTOMATIC ADJUSTMENT OF THE BELL 
FILTER : BY SWITCHING AN INTERNAL CA- 
PACITOR NETWORK INCLUDED INA DIGITAL 
LOOP. 
m AUTOMATIC GAIN ADJUSTMENT OF THE 
DELAY LINE COMPENSATIONS : 
THIS ADJUSTMENT IS MADE ON THE BURST 
AND IS REFRESTED EVERY LINE RETRACE 
mn AUTOMATIC ADJUSTMENT FOR PAL AND 
NTSC OSCILLATOR : 
THIS OSCILLATOR HAS A DIGITAL AND AN 
ANALOGIC LOOP. THE PAL AND NTSC FRE- 
QUENCIES ARE MEMORIZED IN A ROM CON- 
NECTED TO THE DIGITAL LOOP. THE DIGI- 


MULTISTANDARD 


ADJUSTMENT 


PAL PHASE 
DL ADJUST 


DELAY LOGIC AND 


LINE SCANNING 
CONTROL 
& 
STANDARD 
IDENTIFICATION 
FUNCTION 


DEMODULATION 
AND DE-EMPHASIS 


TEAS640E 


91DSTEA5640E-02 


TAL LOOP GIVES THE RIGHT FREQUENCY 
AND THE ANALOGIC ONE HOLDS THE 
PHASE. 

s AUTOMATIC ADJUSTMENT OF FoR AND FoB 
INSECAM : THESE FREQUENCIES ARE PRO- 
GRAMMED IN THE ROM AND ARE SENT TO 
TWO OTHER DIGITAL LOOPS WHEN SECAM 
STANDARD IS SELECTED. 

» AUTOMATIC DIFFERENCE PHASE ERROR 
COMPENSATION IN PAL MODE. 

THE PAL VCO IS LOCKED ON THE BURST 
AND DURING THE LINE, ON THE BLUE 
PICTURE CONTENT (0° axis color vector). 


STANDARD SWITCHING AND INHIBITION 


NTSC inhibition 
NTSC 1 and 2 standards can be inhibited by con- 
necting pin 6 to the ground. 


3.58 MHz filter switching : 
Pin 26 can be used to switch external filters when 
NTSC 1 is selected (For example luma filter). 


SECAM recognition : 
- When SECAM on, pin 12 and pin 17 DC voltages 
are lower than 5 V. 


- For other standards, pin 12 and pin 17 DC volt- 
ages are regulated Vcc (typical 8 V). 


2/14 : 
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TEA5640E 


ABSOLUTE MAXIMUM RATINGS 


"Symbol | ——SS~*~“~*~‘“~*~é aT SSSCSCSC*~‘~wtSCS*S*~SW~SSSC*dC | 
a [earent—SSCS~S~S nw 


THERMAL DATA 
Rth (-a) Junction Ambient Thermal Resistance 55 °C/W 
(with mini 10 % Cu on board) 


ELECTRICAL CHARACTERISTICS 

Tamb = 25 °C ; Vcc = 12 V; With Normalized Color Bar Pattern Input Signal (75 %) Subcarrier 
Level : 320 mVpp 

Refer to Application Diagram Page (unless otherwise specified) 


Supplies 

Regulated Voltage 110 =4 mA 
Supply Current 

Supply Current 

Supply Current 

DC Voltage at 120 = 15 mA 

Input Current 

Transfer Characteristic (110 = 4.0 mA) 


Current Reference 
V14 DC Voltage (114 = 0.77 mA) 


Internal Bias 
DC Voltage 
Impedance (lout = 2 MA) 


Reference Clock Input 

F = 62.5 kHz + 6Hz 

Low Level Input Current (V15 = 2.1 V) 

High Level Input Current (V15 = 3.2 V) 

Low Level Input Voltage R Source = 68 kQ 
High Level Input Voltage R Source = 68 kQ 
Voltage Threshold 


Super Sandcastle Detector 
Blanking Threshold 

Line Threshold 

Burst Gate Threshold 

Minimum Frame Blanking Duration 
Input Current (V7 = 1.75 V) 

Max Input Voltage Pin 7 


Chrominance Input 

DC Voltage 

Maximum AC Input Voltage 
Impedance 


Automatic Gain Control 

SECAM MODE 

* 0 dB Reference Voltage for Measurement on Pins 27 - 28 
(chroma input voltage V25 = 320 mVp 

* AC Voltage Variation on Pins 27 - 28 (V25 = + 6 dB) 

¢ AC Voltage Variation on Pins 27 -28 (V25 = — 24 dB) 
PAL/NTSC MODE WITH IDENTIFICATION 

* 0 dB Reference Voltage for 

Measurement on Pins 13 -16 (chroma input voltage V25 = 320 mVpp) 
¢ AC Voltage Variation on Pins 13 - 16 (V25=+6dB 

* AC Voltage Variation on Pins 13 - 16 (V25 = — 24 dB) 


: 3/14 
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TEA5640E 


ELECTRICAL CHARACTERISTICS (continued) 


Symbot[ SSCSC* rameter SSS* | Te | Me | Uni 


Demodulator Part 
GENERALITIES 
B-Y Output DC Voltage Pin 13 
R-Y Output DC Voltage Pin 16 
Maximum Sink Current Pin 13 
Maximum Sink Current Pin 16 
Differential Delay Time Between PAL/SECAM 

Delay Diff Tolerance 

Delay Between Chroma Output and Luma Signal 

B-Y Output AC Impedance (+ 50 pA) 

R-Y Output AC Impedance (+ 50 pA) 

Blanking Level Offset (% of the pp output signal) 


SECAM Mode 
B-Y AC Voltage 

R-Y AC Voltage 

B-Y/R-Y Ratio 

Residual Subcarrier 

Max overshoot on output SECAM signals 

(see test conditions Note 2) 

SECAM Rise Time (see test conditions Note 1) 


PAL Mode 
B-Y AC Voltage 
R-Y AC Voltage 
B-Y/R-Y Ratio 
Residual Subcarrier 


V1i3 
V16 


VBYS 
VRYS 


PAL/SECAM Output Balance 
R-Y Output 
B-Y Output 


NTSC 4.43 
B-Y AC Voltage 
R-Y AC Voltage 
B-Y/R-Y Ratio 
Residual Subcarrier 


NTSC 3.58 
B-Y AC Voltage 
R-Y AC Voltage 
B-Y/R-Y Ratio 
Residual Subcarrier 


VBYN2 
VBYN2 


VBYN1 
VRYN1 


De-Emphasis Pins 12 - 17 
SECAM MODE 

DC Voltage (blanking level) 

Impedance 

PAL NTSC MODE 

DC Voltage 

Impedance 


70 
Reference Oscillator PLL 
Catching Range in PAL Mode + 350 Hz 
Holding Range + 500 Hz 


Notes : 


1. Rise Time Test Conditions 
- SECAM Color Bar Patterns 75% 
- Generator TEKTRONIX 143 
- Standard Application without any output load 
- Measure between 10% and 90% on the major transition (Green Violet) 


2. Overshoot Test Conditions 
- Idem than for Rise Time 
- Ratio between the value of the overshoot and the peak-to-peak value of the transition after overshoot (on the flat level) 


a SGS-THOMSON 
i SF MICROELECTRONICS 
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TEA5640E 


ELECTRICAL CHARACTERISTICS (continued) 


rSymbol[SSSC* rameter SS*d (i | Ty | Ma. | Unt 


Band Filter 
Impedance SECAM Mode 3.7 4.7 Bf 
PAL/NTSC Mode 0.85 led 1.35 
Minimum Switchable Internal 
Capacitance (all standards) 20 
Maximum Switchable Internal 
Capacitance (all standards) 50 
Internal Oscillator Frequency Range for 590 
(L = 10 pH, C = 68 pF) 
Frequency Offset, After Automatic Adjustement +10 
3.58 MHz Switch Output 
1 
2 
0.3 
30 


NTSC1 (3.58 MHz) 

DC Voltage (I26 = 0 mA) 
Impedance 

NTSC2 (4.43 MHz) or PAL or SECAM 
DC Voltage 

Max Sink Current 


Undelayed Signal Outputs 
DC Voltage 


Sink Current 


Pins 27 - 28 


Impedance 


Identification 
Burst Attenuation Range / Nominal Level 
SECAM Mode (line identification) 

PAL Mode 
NTSC Modes 


NTSC 3.58 Mode 
with Roin(26)=1 00KQ/GND 


PAL Mode 
with Roin(26)=1 00kQ/GND 


SECAM Mode 
with Roini26)=100kQ/GND 


TINT Control (NTSC Modes) 
Range of Phase Change 

For V Pin 5 Changing from 2 to 4.5 V 

DC Voltage for 0 Degree TINT Change Pin 5 
Input Current Pin 5 


NTSC Detection 
Detection Threshold 


NTSC Mode Inhibition Threshold 
Leakage Current 


; V 
: V 
uA 
Delayed Signal Input Pins 2-3 
DC Voltage in PAL Mode 2.4 V 
Input Impedance .88 1.1 1.32 kQ 
i 


Delay Line Attenuation Compensation 
Range of Automatic Attenuation Compensation -3 
+ 30 


oO 


Delay Line Phase Shift Compensation 
Range of Phase Shift Compensation with a 100kQ Potentiometer 
(see application diagram p 13) 


Alternation Line Detection PAL or SECAM 
High Differential Threshold (VTHH = V11H — V24) 
Low Differential Threshold (VTHL = V11L — V24) 

Leakage Current Threshold (V11 = V24 + 1V) 


G7 SGS-THOMSON 
SF MICROELECTRONICS 
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TAB-05 


TEAS640E 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS 
PIN 1 


B.F. adjustment 


88DSTEA5640E-03 


PINS2-3 


REGULATED VOLTAGE 8 V 


88DSTEA5640E-04 


OU ee oe ee ee (7 SGS-THOMSON 
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TEA5640E 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS (continued) 
PINS 


REGULATED VOLTAGE 8 V 


88DSTEA5640E-05 


PIN 6 


REGULATED VOLTAGE 8 V 


88DSTEAS640E-06 
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TEA5640E 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS (continued) 
PIN 7 


REGULATED VOLTAGE 8V 


88DSTEA5640E-07 


PINS 8 -9-—10 


REGULATED VOLTAGE 8V TYPICAL 


INTERNAL 


1—~2 TO 20mA 


INTERNAL 


REFERENCE 


88DSTEA5640E-08 
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TEA5640E 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS (continued) 
PINS 11-24 


REGULATED VOLTAGE 8 V 


88DSTEA5640E-09 


PINS 12-17 


REGULATED VOLTAGE 8 V 


88DSTEA5640E-10 


{a7 SGS-THOMSON ee 
SA MICROELECTRONICS 4235 


TEA5640E 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS (continued) 
PINS 13-16 PIN 14 


REGULATED VOLTAGE 8 V 


REGULATED VOLTAGE 


88DSTEAS640E-11 88DSTEAS640E-12 
PIN 15 


REGULATED VOLTAGE 


88DSTEA5640E-13 


ae £ SGS-THOMSON 
236 SF MiCROZLECTRONICS 
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TEA5640E 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS (continued) 
PIN 21 


88DSTEA5640E-14 


PINS 23 — 24 — 25 


O |. BAND 
aa a FILTER 
ADJUSTM 


91DSTEA5640E-15 


SGS-THOMSON 
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TEAS640E 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS (continued) 
PIN 26 


REGULATED VOLTAGE 8 V 


88DSTEA5640E-16 


PINS 27 - 28 


REGULATED VOLTAGE 8 V 


88DSTEA5640E-17 


ee Ti SGS-THOMSON 
238 Sf MIGROFLECTROMIGS 
1 


6Ecl 


iy 


SONOMMITTTCLDIN 
NOSIWOHL-S9S 


VL/El 


56pF 


Sub carrier ae 


10H 


47uF T ib 100nF 
WE 8 
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O 
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+ 
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co 


62 5kHz 


68kQ 


BC550B 


TEA5640E 


1nF 182kQ 1% 


Voc reg (Pin 9) 


5 6MQ 
pea ail 100k22 


PAL phase 
SS delay adjustment 


2 x 150pF 


WV9AS/1Vd 10} NOILVOMIddV TVOIdAL 


d0v9sval 


TEAS640E 


PACKAGE MECHANICAL DATA 
28 PINS — PLASTIC DIP 


e=2,54(2) 4.57 max. 


16.1 max 
0,51 min. 
| 


(1) Nominal dimension 
(2) True geometrical position 


2 8 Pins 
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TEA5640F 


PAL/SECAM COLOR TV DECODER 


ms FULLY AUTOMATIC MULTISTANDARD 
SWITCHING : THE CIRCUIT INCLUDES A 
SCANNING CONTROL SYSTEM USED FOR 
THE AUTOMATIC STANDARD RECOGNITION 

» NO CRYSTALS REQUIRED : ALL THE FRE- 
QUENCIES ARE SYNTHESIZED FROM THE 
EXTERNAL REFERENCE FREQUENCY OF 
62.5kKHz, AND FROM SPECIFIED DATA 
STORED IN AN INTERNAL ROM 

» AUTOMATIC BELL FILTER ADJUSTMENT 

m ONLY ONE DELAY LINE COMPENSATION 
ADJUSTMENT 

» AUTOMATIC INTERNAL PAL OSCILLATOR 
ADJUSTMENT 

a AUTOMATIC ADJUSTMENT FOR FOB AND 
FOR IN SECAM 

a POSITIVE R-Y AND B-Y OUTPUTS 


DESCRIPTION 


The TEA5640F is a multistandard TV decoder for 
PAL-SECAM. The circuit automatically selects the 
standard corresponding to the input signal. It pro- 
duces all the reference frequencies required for de- 
coding, which is achieved by a digital frequency syn- 
thesizer. Included on the chip are four numerical 


PIN CONNECTIONS 


AGC FILTER | | 1 
DELAYED SIGNAL INPUT 
DELAYED SIGNAL INPUT | | 3 
DL GAIN COMPENSATION 


GROUNDED 

SUPER SANDCASTLE INPUT 
GROUND 

REGULATED VOLTAGE 
REGULATED CONTROL OUTPUT 
V IDENTIFICATION 

B-Y DE-EMPHASIS 

B-Y OUTPUT VOLTAGE 


D/A CURRENT REFERENCE 


May 1991 


frequency locked loops that allow the elimination of 
PAL crystal. The circuit uses an external reference 
frequency of 62.5kHz generally provided by the fre- 
quency synthesis tuner of the TV set. 


(Plastic Package) 


ORDER CODE : TEAS640F 


28 ey NOT DELAYED SIGNAL OUTPUT 
NOT DELAYED SIGNAL OUTPUT 
NOT TO BE CONNECTED 
CHROMINANCE INPUT 

DC DECOUPLING 

BAND FILTER 

GROUND 

PAL VCO FILTER 

CURRENT SUPPLY 


__| NOT TO BE CONNECTED 


18 | | REGULATED VOLTAGE 
__| R-Y DE-EMPHASIS 
16 | | R-Y OUTPUT VOLTAGE 


15 ne 62 5kHz REFERENCE FREQUENCY INPUT 
91DSTEA5640F-01 
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TEA5S640F 


BLOCK DIAGRAM (simplified) 


ADJUSTMENT 


Voc 
PAL PHASE 
T ! 
DL ADJUS ro 


—_ pp | 
-——— ! 
ak 


LOGIC AND 
SCANNING 
CONTROL 


: 
; STANDARD 
: IDENTIFICATION 


FUNCTION 


. 


Aho ae PD ae ee 2: | 


BELL/BANDPASS oe Hi 
FILTER Aas | 
ADJUSTMENT DEMODULATION ae at 


A 


DIGITAL 


FEATURES 


a FULL AUTOMATIC MULTISTANDARD 
SWITCHING : 
THE CIRCUIT INCLUDES A SCANNING CON- 
TROL SYSTEM THAT PROVIDES ALL THE 
SWITCHINGS REQUIRED FOR THE AUTO- 
MATIC STANDARD RECOGNITION. THIS 
SYSTEM IS SYNCHRONIZED BY THE FRAME 
PULSE. 
NO CRYSTAL REQUIREMENT : 
THE PAL FREQUENCIES ARE SYNTHESIZED 
ORIGINALLY BY THE EXTERNAL REFER- 
ENCE FREQUENCY OF 62.5 kHz AND DATA 
STORED IN THE ROM. 
a AUTOMATIC GAIN ADJUSTMENT OF THE 

BELL FILTER : BY SWITCHING AN INTERNAL 

CAPACITOR NETWORK INCLUDED IN A DIG- 

ITAL LOOP. 


DELAY LINE COMPENSATIONS : 


SECAM 
DEMODULATION 
AND DE-EMPHASIS 


+ 
+ 


FREQUENCY 
CONTROL“ 


TEAS640F 


91DSTEA5640F-02 


ANALOGIC LOOP. THE PAL FREQUENCIES 
ARE MEMORIZED IN A ROM CONNECTED TO 
THE DIGITAL LOOP. THE DIGITAL LOOP 
GIVES THE RIGHT FREQUENCY AND THE 
ANALOGIC ONE HOLDS THE PHASE. 
AUTOMATIC ADJUSTMENT OF FoR AND FoB 
INSECAM : THESE FREQUENCIES ARE PRO- 
GRAMMED IN THE ROM AND ARE SENT TO 
TWO OTHER DIGITAL LOOPS WHEN SECAM 
STANDARD IS SELECTED. 

AUTOMATIC DIFFERENCE PHASE ERROR 
COMPENSATION IN PAL MODE. 

THE PAL VCO IS LOCKED ON THE BURST 
AND DURING THE LINE, ON THE BLUE 
PICTURE CONTENT (0° axis color vector). 


AUTOMATIC GAIN ADJUSTMENT OF THE STANDARD SWITCHING AND INHIBITION 


THIS ADJUSTMENT IS MADE ON THE BURST = SECAM recognition : 


AND IS REFRESTED EVERY LINE RETRACE When SECAM on. pin 12 and pin 17 DC voltages 
» AUTOMATIC ADJUSTMENT FOR PAL OSCIL- are lower than 5 V. 


LATOR: * For PAL standard, pin 12 and pin 17 DC voltages 
THIS OSCILLATOR HAS A DIGITAL AND AN are regulated Vcc (typical 8 V). 


as ____________________ > §GS-THOMSON 
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TEA5640F 


ABSOLUTE MAXIMUM RATINGS 


THERMAL DATA 
Rth (-a) Junction Ambient Thermal Resistance 55 °C/W 
(with mini 10 % Cu on board) 


ELECTRICAL CHARACTERISTICS 

Tamb = 25 °C ; Vcc = 12 V; With Normalized Color Bar Pattern Input Signal (75 %) Subcarrier Level 
: 320 mVpp 

Refer to Application Diagram Page (unless otherwise specified) 


[Symbot[ Parameter SSSSSS~* Sn | Typ. | ‘ox | Ot 


Supplies 
Regulated Voltage 110 = 4 mA Pins 9- 18 


Supply Current Pin 9 + Pin 18 
Supply Current Pin 9 

Supply Current Pin 18 

DC Voltage at 120 = 15 mA Pin 20 

Input Current Pin 10 


Transfer Characteristic (110 = 4.0 mA) 


Current Reference Pin 14 
V14 DC Voltage (114 = 0.77 mA) 


Internal Bias Pin 24 
V 24 DC Voltage 
Impedance (lout = 2 mA) 


Reference Clock Input 
F = 62.5 kHz + 6Hz Pin 15 

Low Level Input Current (V15 = 2.1 V) 

High Level Input Current (V15 = 3.2 V) 

Low Level Input Voltage R Source = 68 kQ 
High Level Input Voltage R Source = 68 kQ 
Voltage Threshold 


Super Sandcastle Detector 
Blanking Threshold 
Line Threshold 

Burst Gate Threshold 
Minimum Frame Blanking Duration 
Input Current (V7 = 1.75 V 

Max Input Voltage Pin 7 


Chrominance Input 
DC Voltage 

Maximum AC Input Voltage 
Impedance 


Automatic Gain Control 
SECAM MODE 

* 0 dB Reference Voltage for measurement on Pins 27 - 28 
(chroma input voltage V25 = 320 mVpp) 

* AC Voltage Variation on Pins 27 - 28 (V25 = + 6 dB) 

* AC Voltage Variation on Pins 27 -28 (V25 = — 24 dB) 
PAL/NTSC MODE WITH IDENTIFICATION 

* 0 dB Reference Voltage for measurement on Pins 13 -16 
(chroma input voltage V25 = 320 mVpp) 

* AC Voltage Variation on Pins 13 - 16 (V25 = + 6 dB) 
* AC Voltage Variation on Pins 13 - 16 (V25 = — 24 dB) 


150 
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TAB-01 


TAB-02 


TAB-03 


TEA5640F 


ELECTRICAL CHARACTERISTICS (continued) 


rsymbol[—SSSCS~*~é rameter SSSCSC~*C 


Demodulator Part 
GENERALITIES 
V13 B-Y Output DC Voltage 
V16 R-Y Output DC Voltage 
Maximum Sink Current 
Maximum Sink Current 
Differential Delay Time Between PAL/SECAM 
Delay Diff Tolerance 
Delay Between Chroma Output and Luma Signal 
B-Y Output AC Impedance (+ 50 pA) 


R-Y Output AC Impedance (+ 50 LA) 
Blanking Level Offset (% of the pp output signal) 


SECAM Mode 

B-Y AC Voltage 

R-Y AC Voltage 

B-Y/R-Y Ratio 

Residual Subcarrier 

Max overshoot on output SECAM signals 

(see test conditions Note 2) 

SECAM Rise Time (see test conditions Note 1) 


PAL Mode 

B-Y AC Voltage 
R-Y AC Voltage 
B-Y/R-Y Ratio 
Residual Subcarrier 


PAL/SECAM Output Balance 


R-Y Output 
B-Y Output 


De-Emphasis Pins 12 - 17 
SECAM MODE 

DC Voltage (blanking level) 

Impedance 

PAL MODE 

DC Voltage 

Impedance 


Reference Oscillator PLL 
Catching Range in PAL Mode 
Holding Range 


Band Filter 

Impedance SECAM Mode 
PAL Mode 

Minimum Switchable Internal 
Capacitance (all standards) 


Maximum Switchable Internal 

Capacitance (all standards) 

Internal Oscillator Frequency Range for 

(L = 10 pH, C = 68 pF) 

Frequency Offset, After Automatic Adjustement 


Undelayed Signal Outputs Pins 27 - 28 
DC Voltage 


Sink Current 


Impedance 
Notes : 


1. Rise Time Test Conditions 
- SECAM Color Bar Patterns 75% 
- Generator TEKTRONIX 143 
- Standard Application without any output load 
- Measure between 10% and 90% on the major transition (Green Violet) 


2. Overshoot Test Conditions 


- Same as for Rise Time 
- Ratio between the value of the overshoot and the peak-to-peak value of the transition after overshoot 
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ELECTRICAL CHARACTERISTICS (continued) 


Identification 

Burst Attenuation Range / Nominal Level 
SECAM Mode (line identification) 

PAL Mode 


PAL Mode (with Roinze)=100kQ/GND) 
SECAM Mode (with Roinis)=1 00KQ/GND) 


Delayed Signal Input 
DC Voltage in PAL Mode 
Input Impedance 


TEA5640F 


: =| lanl 


Delay Line Attenuation Compensation 

Range of Automatic Attenuation Compensation 

Delay Line Phase Shift Compensation 

Range of Phase Shift elle alae with a 100KQ Potentiometer degree 
) 


(see application diagram p. 12 


Alternation Line Detection PAL or SECAM 


High Differential Threshold 
(VTHH = V11H — V24) 
Low Differential Threshold 
(VTHL = V11L — V24) 
Leakage Current Threshold 
(V11 = V24 + 1V) 


Pin 11 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS 


PIN 1 


B.F. adjustment 


88DSTEA5640F-03 
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TEAS640F 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS (continued) 
PINS 2-3 


REGULATED VOLTAGE 8 V 


88DSTEA5640F-04 


PIN 5 


REGULATED VOLTAGE 8 V 


88DSTEAS640F-05 


LE re (v7 SGS-THOMSON 
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TEAS640F 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS (continued) 
PIN 7 


REGULATED VOLTAGE 8V 


88DSTEA5640F-06 


PINS 8-9-10 


INTERNAL 


17~2TO 20mA 


INTERNAL 


REFERENCE 


88DSTEA5S640F-07 
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TEA5S640F 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS (continued) 
PINS 11-24 


REGULATED VOLTAGE 8 V 


88DSTEA5640F-08 


PINS 12-17 


REGULATED VOLTAGE 8 v 


10k2 
7.2k2 


ee | _ 


ee ky7_ S&S-THOMSON 
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TEA5640F 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS (continued) 
PINS 13-16 


REGULATED VOLTAGE 8 V 


88DSTEA5S640F-10 


PIN 14 


REGULATED VOLTAGE 


88DSTEA5S640F-1 1 
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TEA5640F 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS (continued) 
PIN 15 


REGULATED VOLTAGE 


88DSTEAS640F-12 


PIN 21 


88DSTEA5640F-13 


MONS G7 SGS-THOMSON 
S/ Miccoukeennonics 
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TEA5640F 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAMS (continued) 
PINS 23 — 24 — 25 


42) = 


REGULATED VOLTAGE 


SECAM 
- IBF 
ADJUSTM 


“BAND 
~*~ FILTER 
. ADJUSTM 


91DSTEA5640F-14 


PINS 27 - 28 


REGULATED VOLTAGE 8 Vv 


88DSTEAS5640F-15 


57 SGS-THOMsoN —___ 11/13 
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cScl 
Cl/el 


by 


NOSINOHL-S9S 


SIINOULDSVICUOIN 


62 5kHz 


68kQ. 


Sub carrier -—_] 


Lt TEA5640F 


68pF — 10H 


Vhoe 


wee = 100nF 
uN 


680nF | 1pF 10nF 
2x 150pF 


oa 
Yih Ws Ws WIA 


2 x 1N4148 
Voc reg (Pin 9) 


5 6MQ 
a 100kQ 


PAL phase 


““ ~~ delay adjustment 


9}-dO0v9SVALSCIE6 


AOv9SVAL 


NOILVOIMMddV 1VOIdAL 


TEA5S640F 


PACKAGE MECHANICAL DATA 
28 PINS — PLASTIC DIP 


(1) Nominal dimension 
(2) True geometrical position 


2 8 Pins 
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WIDE BAND VIDEO PROCESSOR 


PRODUCT PREVIEW 


# Y, R-Y, B-Y INPUTS 

= 2 RGB AND FAST BLANKING 

= RGB SOURCES MATRIXING 

= ANALOG CUT-OFF CONTROLS 

» ANALOG CONTROLS FOR : BRIGHTNESS, 
CONTRAST, SATURATION 

» BEAM CURRENT LIMITER (START AND AV- 
ERAGE) 

= 62.5kHz GENERATOR (FOR TEA5640) 

2 INTERNAL INDEXATION BETWEEN SATURA- 
TION AND CONTRAST 


DIP28 
(Plastic Package) 


ORDER CODE: TEA5652 


DESCRIPTION 


The TEA5652 is a wide band video processor 
intended for low-cost CTV. It integrates two RGB 
and fast blanking inputs, a beam current limiter and 
a 62.5kHz generator (for TEA5640). 


PIN CONNECTIONS 


GREEN INPUT 2 | _ 28 | | BLUE INPUT2 
RED INPUT 2 | | 2 27 |_| FAST BLANKING 2 
FAST BLANKING 1 | | 3 26 |_| R-Y INPUT 
BLUE INPUT1 | | 4 25 | | B-Y INPUT 
GREEN INPUT 1 
GROUND | | 6 
RED INPUT 1 [| | 7 
BEAM CURRENT LIMITER | | 8 
BEAM CURRENT LIMITER | | 9 
CATHODE CURRENT INPUT | | 10 
RED OUTPUT | | 11 
GREEN OUTPUT [ | 12 17 |_| SATURATION 
BLUE OUTPUT 16 |_| CUT-OFF MEMORY (BLUE) 


CUT-OFF MEMORY (RED) 15 |_| CUT-OFF MEMORY (GREEN) 


91DSTEA5652-01 
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TEA5652 


BLOCK DIAGRAM 


Super 
Veo Ground Sandcastle 


6 ——{22; 


TEAS652 


Y [23 pdmrra ss seine : aN 
one CONTRAST BRIGHTNESS SUTOFE ~ E 
{ CONTROL Rout 
S 
ates CUT-OFF Hs 
SATURATION eonIAck a 


A 
eR CUT-OFF Hi 
TURATION 
CONTROL Bout 


Cathode 
Current 


: BEAM CURRENT 


LIMITER 
OSCILLATOR 
wae : 
ils 


4MHz = XTAL 
a 91DSTEA5652-02 


PACKAGE MECHANICAL DATA 
28 PINS - PLASTIC PACKAGE 


14 1 max 


__37 34 max 


Dimensions in mm 
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kyz 36S THOMSON TEA5701 


3 CHANNEL, LARGE BAND HEAD AMPLIFIER FOR VCR 


THE TEA5701 IS AN ADVANCED ONE CHIP 
3 HEADS RECORD AND PLAY-BACK AMPLIFIER 
FOR VCR 


PLAY-BACK MODE 

» LOW NOISE PERFORMANCE 

s LARGE BANDWIDTH (SVHS PROCESSING 
CAPABILITY) 

as AUTOMATIC OFFSET CANCELLER  BE- 
TWEEN TWO SELECTED HEADS 

=» RECORD AMPLIFIER INHIBITION DURING 
PLAY-BACK 

s DIRECT DRIVE OF COAXIAL CABLE (500 Q - 
100 pF) OF PLAY-BACK OUTPUT 

RECORD MODE 

a INTEGRATED I/] CONVERTER WITH AUTO- 320, 
MATIC CONTROL OF TRANSCONDUCTANCE (Plastic Micropackage) 

= SLO Ane RECORD PLAY-BACK SWITCH- SAbER CODES TEACT 

a PLAY-BACK INHIBITION DURING RECORD 
MODE 

a AUTOMATIC PROTECTION OF RECORD AM- 
PLIFIER AGAINST SHORT CIRCUIT 


PIN CONNECTIONS 


RECORDING OUTPUT CHANNEL 2 20 |_| RECORDING OUTPUT CHANNEL 1 
PLAY-BACK INPUT CHANNEL 2 19 |_| PLAY-BACK INPUT CHANNEL 1 
GROUND | | 18 |_| CASCADE INPUT DECOUPLING 


GROUND 17 | | GROUND 
PLAY-BACK INPUT CHANNEL 3 |_| 16 | | DC OFFSET CANCELLER CHANNEL 1 
DC OFFSET CANCELLER CHANNNEL 2 AND 3 __| VOLTAGE SUPPLY FOR RECORDING MODE 
CH2-CH3 SWITCH CONTROL [| 7 14 | | RECORDING INPUT 
CH1-CH2 OR 3 SWITCH CONTROL | | 8 13 | | FEED-BACK OUTPUT FOR RECORDING MODE 


PLAY-BACK OUTPUT || 9 12 a CURRENT LIMITATION INPUT 


Voc=5V | | 10 11 | | GROUND 


91DSTEA5701-01 
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TEA5701 


BLOCK DIAGRAM 


PB/REC | ae ¥ v 
SA 


CONTROL 


RECORD 
INPUT 


off 


DESCRIPTION 


TEA5701 is intended for 3 heads VCR applications. 
It includes all the electrical functions necessary to 
achieve play-back and record processing for VHS 
and SVHS applications (9 MHz). 


High performance technology allows very low noise 
levels (current and voltage). In play-back mode a 
special feature suppresses the DC offset when 
switching two channels. Optimized play-back output 
Stage gives to the TEA5701 large capability to drive 
directly a coaxial cable in order to reduce number of 
external components. 


91DSTEA5701-02 


An automatic scanning of recording supply voltage 
permits that TEA5701 switches automatically in 
play-back or in record mode. The switching thresh- 
old voltage from play-back to record and record to 
play-back is fixed to a value which forbids high cur- 
rent peaking through the heads. 

The recording amplifier includes a protection system 
which protects the IC and the application board 
against overheating in case of short circuit on the re- 
cording transconductance components. 


The TEA57071 is fully protected against ESD. 


2/9 E 
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TEA5S701 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 


THERMAL DATA 


Junction-ambient Thermal Resistance 


ELECTRICAL OPERATING CHARACTERISTICS 
All the operating characteristics are given for ambient temperature 25 °C unless otherwise specified. 


PLAY-BACK MODE 
General conditions for play-back : Vcc =5 V, no load on play-back output. 


|__Parameter_——|_Test Conditions y 
Voc | Supply Voltage a ee 
Current Supply ce tase ee 
Gp | : 
en 


_ Min. | Typ. | Max. | Unit 

| | 4 | 60 | mA 

po [reeson [eames | = [eS |e 
600 khz on Pin 9 


A Gps Gain Difference Between Three Sine Wave 3.8 MHz, 
Play-back Channels 0.4 mVpp on 
Pins 2-5- 19 
Measured at 500kHz aaa nV/VHz 
(44 | _ 


— CH1 Via Switching 
Transistor Pin 20 
yy. 


— CH2 Via Switching 
Transitor Pin 1 
3/9 
CTI SGS-THOMSON —__———EEEeSSSSSSSCeFsFSSSFSS 
SF MICROELECTRONICS ee 


Equivalent Input Voltage Noise 
Level 


— CH3 Grounded 


Measured at 500kHz 
- PB Inputs 

Pins 2 - 5 - 19 not Con- 
nected 


Sine Wave 3.8MHz 400 
mVpp on Pin 9 

For selected channel : 

— CH1 input, between 
pins 19 and 20 

— CH2 input, between 
pins 1 and 2 

— CH3 input, between 
pin 5 and ground. 


Equivalent Input Current Noise 
Level 


Crosstalk 


Play-back Bandwidth Low Cut Off 
Frequency 


Reference Signal Level : 
Sine Wave 3.8MHz 400 
mVpp 

— Play-back Input Capac- 
itors 22 nF 

(pins 2 - 6 - 19) 

— DC Offset Canceller 
Capacitor 

(pins 6 - 16-) 47 nF 


FLCOPB 


TAB-01 


TAB-02 


TAB-03 


TEA5701 


ELECTRICAL CHARACTERISTICS (continued) 
[Simbot [Parameter | est Gonations | win. [ Typ. 
FHCPB Play-back Bandwidth High Cut Off rials Conditions as 9.5 
Frequency bove 


Play-back Input Resistance 


Pins 2-5-19 


Play-back wee Capacitance 
Pins 2 - 5 - 


DC Level on Play-back Output Pin 9 
during Play-back 


With 500 © Load Resis- 
tor Between Pin 9 and 


Ground 


Head Switch Offset Pin 9 
(all switches combinations) 


RECORDING MODE 
General conditions for recording mode : 


Sine Wave 3.8 MHz 
400 mVpp with 500 Q 
load Resistor 


Second Harmonic on Play-back Out- 
put Pin 9 


Maximum Voltage on Pins 1 and 20 Input Current Pins 1 
at Play-back Mode and 20 
20 mADC 


Vrec = 12 V 

Vec=5V 

Load resistor 100 2 on pins 1 and 20 
No load on play-back output pin 9 


R1=5.1Q 1%pins 12-13 
R2=1kQ 1%pins 13-14 
R3 = 7502 1%pin 14 


tor Between Pin 9 and 


VDCREC DC Level on Play-back Output Pin 9 
Ground 
Maximum Recording Current on f = 1.6 MHz 
Each Channel 
Maximum Recording Current on = 3.8 MHz 
Each Channel 
Recording Current ioe Sine Wave 3.8 MHz 
Between Pins 1 and 2 lrecording = 30 mApp 
REREC Equivalent Input Resistance a 


Transconductance network defined by : 


V 
mA 
37.5 mA 


<= 


With 500 Q Load Resis- 


mApp 


mApp 


Transconductance R1=5102 0% 
R2 = 100020% 
R3 = 75020% 


Vin = 300 mVpp Mea- 
sured at 500 KHz 


TAB-05 
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TEA5701 


ELECTRICAL CHARACTERISTICS (continued) 


| Rs | Output Resistance Pins 1 and 20 R1=5.1 | | too | | ko 


SHREC second Harmonic Pins 1 and 20 Output Current on — 38 
Each Output : 30 
mApp at 3.8 MHz 
FLCREC Recording Bandwidth Low Cut Off Reference Output Cur- 100 kHz 
KHz for — 3 dB 


Frequency rent 30 mApp at 3.8 
MHz for — 3 dB 
FHCREC 
Maximum Input Current Pin 12 Pin 12 Connected to 100 mA 
VREC = 12 V 
Maximum Saturation Voltage on Input Current Pin 12 : 
Pini2 50 mA 


intermodulation | Luminance = 30 


mApp 3.8 MHz 
| Chrominance = 7.5 
mApp, 600 KHz Mea- 
sured at 3.8 MHz + 
SWITCHING LEVELS 
Threshold Voltage for Head 1 Selec- 2.4 
tion on Pin 8 
Threshold Voltage for Head 2 or 3 
Selection on Pin 8 


600 KHz 
pe Input Current Pin 8 for H1 Selected Pin 8 Connected to Vcc 


Recording Bandwidth High Cut Off 


Reference Output Cur- 
Frequency 


rent 30 mApp at 500 


Threshold Voltage for Head 2 Selec- 
tion on Pin 7 
Threshold Voltage for Head 3 Selec- 
tion on Pin 7 
lH7 Input Current Pin 7 for Head 2 Se- Pin 7 Connected to Vcc 50 uA 
lected 
IL7 Output Current Pin 7 for Head 3 Se- Pin 7 Connected to — 50 LA 
lected Ground 
Switching Time from H1 Selected to Switching Pulse from 5 250 500 
H2 Selected to 0 V Applied Pin 8 
Switching Time from H2 Selected to Switching Pulse from 0 250 500 ns 
H1 Selected to 5 V Applied Pin 8 


Vus 

Vis 

ly A 

Its Output Current Pin 8 for H2 or 3 Se- Pin 8 Connected to — 50 uA 
lected Ground 

Vu7 

VL7 


yy 868-THomson —____5® 
SF MICROELECTROMCS noes 
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TEA5701 


ELECTRICAL CHARACTERITICS (continued) 


Recording Supply Voltage Threshold 
(pin 15) for Switching from Record to 
Play-back 


Recording Supply Voltage Threshold 
(pin 15) for Switching from Play-back 
to record 


Delay Time for Suppression of Play- 
back Output Signal on Pin 9 (play- 
back to record) 


Delay Time for Presence of Play- 


back Output Signal on Pin 9 (record 
to play-back) 


Delay Time for Suppression of Re- 
cording Signals Pins 1 and 20 (re- 
cord to play-back) 


See Measurement Con- 
ditions End of Para- 
graph 


See Measurements 
Conditions End of Para- 


graph 

See Measurements 
Conditions End of Para- 
graph 


= 
n 


3 
n 


iS) 


wn 


Delay Time for Suppression of Re- see Measurements 
cording Signals Pin 1 and 20 (play- Conditions End of Para- 
back to record): graph 


Supply Voltage Rejection Gain Measure Made 
Between Play-back Out- 
put Pin 9 and Vcc (0.5 
mVpp on pin 10) 


NO 
Cc 


TS 
io) 
ine) 


Pins to ground 
3 4.11.17 


91DSTEA5701-03 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAM 
PIN 1 AND 20 


=—__ <——_—. 
2 8mA : 2.8mA 
in play-back oy in play-back 
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TEA5701 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAM (continued) 
PIN 15 PINS 2-5-19- 18 


PEO) Si ama 
~ | sroieclions| y 
a 


WE RN RK 


91DSTEA5701-05 


PINS 6 - 16 PINS 7-8 


91DSTEA5701-08 


PIN 9 PIN 12 


91DSTEA5701-09 91DSTEA5701-10 


( SGS-THOMSON ae ee 
YA imcQoELscrRoMNes 
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TEA5701 


INPUTS/OUTPUTS EQUIVALENT INTERNAL DIAGRAM (continued) 
PIN 13 PIN 14 


7502 | | 7500 


RSS 


91DSTEA5701-11 91DSTEA5701-12 


TYPICAL APPLICATION 


2N2905 


RECORD / PLAYBACK SWITCH 
HEAD2 / HEAD3 SWITCH 
HEAD1 / HEAD2 SWITCH 


SSNS Ss 


COAXIAL CABLE ZEQ 
100pF // 500 


al PLAY-BACK 
OUTPUT 


SWS SN 


2N4148 
; TEA5701 a oe 


| (Optional) 


— 


2N4148 


RECORD 


INPUT 
91DSTEA5701-13 


Oa SGS-THOMSON 
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TEA5701 


PACKAGE MECHANICAL DATA 
S020 LARGE — PLASTIC MICROPACKAGE 


Index Area 
Zone de repere 


20 Outputs 
Sorties 
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kyz_ 3&3 THOMSON TEA5702 


ADVANCED 2-HEAD 
PLAY-BACK AND RECORD AMPLIFIER FOR VCR 


ADVANCE DATA 


PLAY-BACK MODE 

» LOW NOISE AND WIDE BAND AMPLIFIERS 
FOR 2 HEADS 

= AUTOMATIC OFFSET CANCELLATION BE- 
TWEEN THE 2 SELECTED HEADS 

= ONE PLAY-BACK OUTPUT WITHOUT AGC 

= TWO PLAY-BACK OUTPUTS INCLUDING AGC 
(PHASE AND OPPOSITE PHASE) 

= RECORD AMPLIFIER INHIBITION AND RE- 
CORD OUTPUT GROUNDED 

» OUTPUT FOR TRACKING VIDEO INFORMA- 
TION (TRIV) 


RECORD MODE 

#® ONE INTEGRATED I/| CONVERTER WITH AC- (plastic micropackage) 
CURATE CONTROL OF TRANSCONDUCT- 
ANCE ORDER CODE : TEA5702 

" AUTOMATIC PLAY-BACK/RECORD SWITCH- 
ING BY SCANNING OF RECORD SUPPLY 

=» PLAY-BACK LOOP INHIBITION 


DESCRIPTION 


The TEA5702 is an advanced two head record and 
play-back amplifier for VCR. 


PIN DESCRIPTION 


CHROMA 
LUMA- 


LUMA+ 


91DSTEA5702-01 
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TEA5702 


BLOCK DIAGRAM 


FUNCTIONAL DESCRIPTION 


TEA5702 is intended for 2 heads VCR applications. 
It includes all the electrical functions necessary to 
achieve play-back and record processing for VHS 
applications. 

High performance technology allows very low noise 
levels (current and voltage). In play-back mode a 
special feature suppresses the DC offset when 
switching two channels. Optimized play-back out- 
put stage gives to the TEA5702 large capability to 
drive directly a coaxial cable in order to reduce 
number of external components. 

Three play-back outputs are availabe : one, dedi- 
cated to Chroma processing, is a 60dB voltage 
amplifier output, the two others, dedicated to Luma 
processing, are phase opposite signals with a con- 
stant AC output level of 200mMVpp at 3.8MHz signal. 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


91DSTEA5702-02 


A tracking information for video signal (TRIV) is 
Luma amplitude proportional and allows automatic 
phase correction. 

An automatic scanning of record supply voltage 
permits TEA5702 automatically switching either in 
play-back or in record mode. The switching thresh- 
old voltage is fixed to a value which forbids high 
current peaking through the heads. 

During play-back mode, record output is grounded 
via an internal transistor and during record mode 
preamplifiers are turned off. 

There is one output current for the two heads, the 
DC current and the AC characteristics can be very 
precisely controlled with accurate external resis- 
tors. If recommended resistances are used, a+ 3% 
transconductance accuracy is guaranteed. 


TEA5702 is fully protected against ESD. 


Power Supply Voltage 
Power Supply Voltage Record 


CC 
THERMAL DATA 


Junction-ambient Thermal Resistance (Typ.) 
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TEA5702 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) 
Power Consumption 


Play-Back 


We. | Mex | Tye. 
Ta esses [ren [ mJ 


Notes: 1. R1=10Q 
2. Taking in account only the consumption through the IC. 
A great care should be taken to the maximum power consumption . Vrec can be increased to 12.6V if the DC current flowing 
through the head is reduced. This can be done by increasing R1 value 


Play-back Mode 
Vcc = 5V, no load on Pins CHROMA, LUMA+, LUMA-. 


‘Symbor| Parameter ‘| __—‘TestGonaltions | Win. | Typ. [Max | Unit 
2 
Veo [SumpiyVotage dP SCSC~C~—~— A BB 


CHROMA OUTPUT (no AGC) 


Pre-amplification Gain Sinus wave 600 kHz 57 63 
400MmVpp on output 
Input on Pin Hi or H2 
AGpg_ | Gain Difference of Output Signal Sinus wave 3.8MHz 
on Pin CHROMA between 0.4mVpp on inputs H1 or H2 
Channel 1 and Channel 2 


Le ee Input Voltage Noise Input grounded via | Ee 
Level (see note) transistor on | H1, H2 


ee 


Crosstalk Sinus wave 3.8MHz -40 
400uVpp, All switches combinated 
Bandwidth Cut-off Frequency -3dB attenuation 50Q in parallel on 
the input, OdB at 600kHz 


FLcPB Low 
FHCPB High 


Rin Pre- Sun He! Input Resistance = 
Pins H 
ZcPB Output peuerce Sinus wave 1MHz 30 50 
400uVpp on input 
| Vocrei | [DClevel Level os 


SHpgpi | Second Harmonic ener wave 600kHz -40 
400uVpp on input 


LUMA+, LUMA- OUTPUTS (with AGC) 


ZLPB Output Impedance Sinus wave 1MHz 30 50 
chicane on input 


| Vocree_| ‘DClevel Level 


—— EE Amplitude ara aa Tah 200uVpp at 3.8MHz on 
ins H1, 
AVipgp | AGC Control Sensitivity Input signal 200uVpp at +6dB or -2 +1 
-5dB on Pins H1, H2 


Note: These values can be adjusted to the application 


yf SGS-THOMSON 
SF MICROELECTROMCS 


Record (1) 


Parameter 


i 


3/9 


1269 


TEA5702 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) (continued) 


Play-back Mode 


Vcc = 5V, no Joad on Pins CHROMA, LUMA+, LUMA-. 


rSymbot| Parameter —__—([__‘Testonditions ‘| Win. | Typ. | Max | Unit 


LUMA+, LUMA- OUTPUTS (with AGC) (continued) 


Downloading Resistance 
Output Level 


Record Mode 


SHpp2 | Second Harmonic Play-back 
Output 
I+ Positive Output Current on Pin Input Signal 3.8MHz 200 Vpp on 
CAGC H1, 1V on Pin CAGC 
Negative Output Current on Pin Input Signal 3.8MHz 200uVpp on 
CAGC H1, 3.5V on Pin CAGC 


i Input Signal 3.8MHz 400uVpp on 
Pins H1, H2 


VcHrRoma = 400MVpp 
Vcuroma = 100mMVpp 


Vrec = 10V, Vcc = 5V, Load resistor 1002 on Pin lout 


Transconductance network defined by : 


R1=10Q 
R2=1kQ 1% Pins Vmes/ViIn 
R3 = 750Q 1% Pins Vin 


VcHROMA = 300, 400mVpp 3 
VcHROMA = 50, 100mVpp 12 


-43 


lo] [a 
sey | 
V/V pp 


1% Pins GND3/Vmes 


Parameter ‘[—“Test Conditions | Win. [ Typ. [Max [Unit 


lRec | Current Supply 
Icce | 


louT 
Imax ' Max. Record Current 
TR | Transconductance 
SHrec | Second Harmonic 
| 
FLcREC | 
FHCREC 


Switching Levels 
, Symbol | Parameter 


| VswH | 


_, 
SH Head Selection Pin SW 
SWH 


ISWL 


| ton 


Selection Pin SW Transient 
| torr | Response 
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‘| Bandwidth Cut-off Frequency 


Vrec = 10V 
i Vec = 5V 


; 38.8BMHz 
i Vin = 300MVpp 
Output Current GOmApp at 3.BMHz 


: -3dB attenuation, OdB at 3 8MHz 
Output current G(OmApp 
Low 
High 


Test Conditions 
| Head number 1 (high level) 
; Head number 2 (low level) 
| Input current (high level) 
| Output current (low level) 


| Delay time selection ON (output 
signal appears on Pin CHROMA) 


Delay time selection OFF (output 


signal disappears on Pin CHROMA) 


ky SGS-THOMSON 
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[sisf a 
25 35 mA 
[ier 


TT _] 
ab Cae 
eo | 


MHz 
MHz 


soe 
2a eS 


Wil al Ral 
Od nl al 


TEA5702 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) (continued) 


Switching Levels 


Symbol Test Conditions Min. ; Typ. ; Max. ; Unit 


VTHi Inhibition Threshold for Switching | Vcc = 5V 0:18. 4 -O:3.-~ 0:5. UV | 
from Play-back to record on Pin | 
VREC 
VtTH2 Inhibition Threshold Hysteresis for | Vcc = 5V ; 80 mV | 
Switching from Record to 
Play-back on Pin Vrec 
ty Delay from play-back to record 30 us 
(signal disappears on Pin CHROMA) 
te Delay from record to play-back a ms 
Transient Response of Record (signal appears on Pin CHROMA) 
scanning on Pin Vrec Delay from play-back to record | 02 ms 


(signal appears on Pin lout) 


t4 Delay from record to play-back 
(signal disappears on Pin lout) 


* Depending on capacitance on Pin Vrec 


fs 
* 


MS 


Power Supply 


Symbol Test Conditions | Min. Typ. Max. Unit | 
Positive Supply Voltage Pin Vcc | 4.75 SD 4 eed OW 
Record Voltage Pin Vrec 475, 10 126] V 

VR 


S Supply Voltage Rejection 0.5mVpp on Pin Voc ' 15 , 20 dB 
75uVpp on Pin H1, H2 ! | | | 
Measurement on Pin Chroma | | | | 


INPUT/OUTPUTS EQUIVALENT INTERNAL DIAGRAM 
Pins : C1, C2 Pin : SW 


= Voc 
oa 


nw 


*10kKQ 15kQ 


— — S oenal 
Ue ta; EEE 


91DSTEA5702-03 91DSTEA5702-04 
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TEA5702 


INPUT/OUTPUTS EQUIVALENT INTERNAL DIAGRAM (continued) 


Pins : Chroma, Luma+, Luma- Pin : Vues 


WIP 


91DSTEA5702-05 91DSTEA5702-06 


Pin : Vin 


Yd 


91DSTEA5S702-07 91DSTEA5702-08 


Pin: TRIV Pin : Vcc 


Xx ~~ to Record Amplifier, 
AGC, Output Stage, 
TRIV 


l/s Wit, WLp. 


91DSTEA5702-09 91DSTEA5702-10 
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TEA5702 


INPUT/OUTPUTS EQUIVALENT INTERNAL DIAGRAM (continued) 


Pin : VRec Pin : Veco 


x 
ry 
v 


ZZ. Yllte ils 
91DSTEA5702-11 91DSTEA5702-12 


to Playback Amplifiers 


Pin : lout Pins :H1, H2, CCAS 


2.8mA 
in play-back 


91DSTEA5702-13 - 91DSTEA5702-14 
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TEA5702 


APPLICATION DIAGRAM 


C2 22nF 
———— 
TRIV 
CHROMA 


my 22nF | 22nF 


Vise 
C12 


T inF 
eee 


L3 22uH 
Vrec 
C13 C14 
1N4148 1N4148 eeu: Paine 


“ds 


91DSTEA5702-15 
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PACKAGE MECHANICAL DATA 
20 PINS - PLASTIC MICROPACKAGE 


= Index Area 
Zone de repere 


20 Outputs 
Sorties 
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kyz 36S; THOMSON TEA5703 


ADVANCED 3-HEAD 
PLAY-BACK AND RECORD AMPLIFIER FOR VCR 


ADVANCE DATA 


PLAY-BACK MODE 

« LOW NOISE AND WIDE BAND AMPLIFIERS 
FOR 3 HEADS 

= AUTOMATIC OFFSET CANCELLATION BE- 
TWEEN THE 3 SELECTED HEADS 

=» ONE PLAY-BACK OUTPUT WITHOUT AGC 

= ONE PLAY-BACK OUTPUT INCLUDING AGC 
(OPPOSITE PHASE) 

= RECORD AMPLIFIER INHIBITION AND RE- 
CORD OUTPUT GROUNDED 

= OUTPUT FOR TRACKING VIDEO INFORMA- 
TION (TRIV) 


RECORD MODE 


= ONE INTEGRATED I/| CONVERTER WITH AC- S020 LARGE 
CURATE CONTROL OF TRANSCONDUCT- (plastic micropackage) 
ANCE 


ORDER CODE : TEA5703 
=» AUTOMATIC PLAY-BACK/RECORD SWITCH- 


ING BY SCANNING OF RECORD SUPPLY 

= PLAY-BACK LOOP INHIBITION 

=® RECORD AMPLIFIER WITH AUTOMATIC 
PROTECTION AGAINST SHORT CIRCUIT 


DESCRIPTION 


The TEA5703 is an advanced three head record 
and play-back amplifier for VCR. 


PIN DESCRIPTION 


91DSTEA5703-01 
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TEA5703 


BLOCK DIAGRAM 


FUNCTIONAL DESCRIPTION 


TEA5703 is intended for 3 heads VCR applications. 
It includes all the electrical functions necessary to 
achieve play-back and record processing for VHS 
and S-VHS applications. 

High performance technology allows very low noise 
levels (current and voltage). In play-back mode a 
special feature suppresses the DC offset when 
switching two channels. Optimized play-back out- 
put stage gives to the TEA5703 large capability to 
drive directly a coaxial cable in order to reduce 
number of external components. 

Two play-back outputs are availabe : one, dedi- 
cated to Chroma processing, is a 60dB voltage 
amplifier output, the other one, dedicated to Luma 
processing, is phase opposite signal with a con- 
stant AC output level of 200mVpp at 3.8MHz signal. 
A tracking information for video signal (TRIV) is 
Luma amplitude proportional and allows automatic 
phase correction. 


ABSOLUTE MAXIMUM RATINGS 
Symbol 


Parameter 


THERMAL DATA 


15 


91DSTEA5703-02 


An automatic scanning of record supply voltage 
permits TEA5703 automatically switching either in 
play-back or in record mode. The switching thresh- 
old voltage is fixed to a value which forbids high 
current peaking through the heads. 

During play-back mode, record output is grounded 
via an internal transistor and during record mode 
preamplifiers are turned off. 

There is one output current for the two recording 
heads, the DC current and the AC characteristics 
can be very precisely controlled with accurate ex- 
ternal resistors. If recommended resistances are 
used, a+ 5% transconductance accuracy is guar- 
anteed. 

Against short circuit on the recording transconduct- 
ance components, the recording amplifier includes 
an overheating protection system for ihe IC and the 
application board. 

TEA5703 is fully protected against ESD. 


Junction-ambient Therma! Resistance (Typ.) 
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TEAS703 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) 


Power Consumption 


Play-Back Record (1 
Parameter ( ) 


Typ. 


VREC 


Consumption [Veo=525,Veec=105 | «di aes [=O 


Notes: 1. R1=10Q 


Play-back Mode 
Vcc = 5V, no load on Pins CHROMA, LUMA-. 


‘Symbot| Parameter | ___—‘Testondltions | Win. | Typ. [Max | _Unit_| 
[eer | SumelvGurent CP SSCSC~*d (| a Bm 
Veo [SupniyVotege ——SSSSC*dSCCSCSC“*‘“*S*S*S*S~*~d SCY CB 


CHROMA OUTPUT (no AGC 


) 
Gps Pre-amplification Gain Sinus wave 600 kHz 57 63 
400MmVpp on output 
Input on Pin H1, H2 or H3 
AGps_ | Gain Difference of Output Signal Sinus wave 3.8MHz 1.2 
on Pin CHROMA between 0.4mVpp on inputs H1, H2 or H3 
Channel 1 and Channel 2 
Equivalent Input Voltage Noise Input grounded via switching 0.45 | 0.55 | nV/VHz 
Level transistor on Pins H1, H2, H3 


Equivalent Input Current Noise Pins H1, H2, H3 


CRT Crosstalk Sinus wave 3.8MHz 
400uVpp, All switches combinated 


-3d0B attenuation 50Q in parallel on 
the input, OdB at 600kKHz 


Input Capacitance Pins H1, H2,H3 
Pre-amplifier Input Resistance Q 
Pins H1, H2, H3 
Zcps Output Impedance Sinus wave 1MHz 30 50 Q 
400uVpp on input 
DC Level Pee a athe cep Oe ce SVE 


SHpgsi | Second Harmonic Sinus wave 3.8MHz 
400uVpp on input with load resistor 
5002/1 00pF 
( 


LUMA- OUTPUT (with AGC) 

ZLPB Output Impedance Sinus wave 1MHz 30 50 Q 
400uVpp on input 

VLPB Output Amplitude Input signal 200uVpp at 3.8MHzon | 140 | 200 | 270 mVpp 
Pins H1, H2, H3 

AVipp | AGC Control Sensitivity Input signal 200uVpp at +6dB or -2 +14 
-5dB on Pins H1, H2, H3 

SHps2 | Second Harmonic Play-back Input Signal 3.8MHz 400uVpp on -40 

Output Pins H1, H2, H3 
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TEA5703 


)( 
I+ Positi C 


al 
oO 


3\/ 57/55 =) 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) (continued) 
Vcc = 5V, no load on Pins CHROMA, LUMA-. 
Symbo TestConditions | Min. | Typ. [Max.| Unit 
( 
ve Output Current on Pin CAGC | Input Signal 3.8MHz 200uVpp on 15 30 45 WA 
H1, 1V on Pin CAGC 
Negative Output Current Input Signal 3.8BMHz 200uVpp on -45 | -30 | -15 LA 
on Pin CAGC H1, 3.5V on Pin CAGC 
TRIV 
0.2 | 0.4 V 
Vtriv2 VcHROmMA = 100MVpp ie V 
VTRiv4 VcHROMA = 600MVpp 4.5 
Record Mode 
Vrec = 10V, Vcc = 5V, Load resistor 100Q on Pin lout 
R2=1kQ 1% Pins Vmes/ViN 
R3 = 75092 1% Pins Vin 
IREC Current Supply Vrec = 10V 30 40 mA 
loce Vec = 5V 30 40 mA 
louT 
fOuputResstance ——S]SSSC~“—s—‘“‘“‘;zCYC*d 
Maximum Input Current on Pin PROT | 5V on Pin PROT 150 | 250 | 400 


Play-back Mode 
LUMA- OUTPUT (with AGC) (continued) 
Vtrivi | Output Level VcHROMA = OmVpp 
Vtriv3 VcHrRoMA = 400mVpp : 
Gtrivi | Gain VcHROmA = 300, 400mVpp 3 V/V pp 
Gtriv2 VcHROmA = 90, 100mVpp 12 V/V pp 
Transconductance network defined by: R1=10Q 1% Pins PROT/Vmes 
Bandwidth Cut-off Frequency -3dB attenuation 
Output current 30mApp 
FLCREC L 
FHCREC 
Maximum Saturation Voltage Input current 50mA 100 | 150 
on Pin PROT 


3 
pla 


Switching Levels 


VswH Head number 1 : 

Head Selection Pin SW-H Pao 

Head number 2 hs 
V Head number 2 or 1 : 

Head Selection Pin SW-M fg 

Head number 3 aa 


no no 
i KR 
=) < -/|< 
als | als 
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TEA5703 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) (continued) 


Switching Levels 
Delay time selection ON (output 250 | 500 | ns 
Selection Pin SW-H Transient signal appears on Pin CHROMA) 
torr | Response Delay time selection OFF (output 250 | 500 | ns 
signal disappears on Pin CHROMA) 


ton 
tHe Delay time H2 selection (output signal 10 | ms 
Selection Pin SW-M Transient appears on Pin CHROMA) 
Response Delay time H3 selection (output signal Cie 
t 
te 
tg 


appears on Pin CHROMA) 
VTHt Inhibition Threshold for Switching Voc = 5V 0.15} 03 | 0.5 V 
from Play-back to record on Pin Vrec 
VtH2 Inhibition Threshold Hysteresis for Vec = 5V mV 
Switching from Record to Play-back 
on Pin Vrec 
ele 


Delay from play-back to record (signal 
disappears on Pin CHROMA) 


Delay from record to play-back (signal | ms 


* Depending on capacitance on Pin Vrec 


Transient Response of Record appears on Pin CHROMA) 


scanning on Pin Vrec 


Delay from play-back to record (signal 0. 
appears on Pin lout) 


: 
Delay from record to play-back (signal 4* ms 
disappears on Pin lout) 


Power Supply 


[Parameter _—‘[___TestGonaitions | Min | Typ. | Max | Unit 
Veo _[Postive Supoiy Volage PnVos | SSSCSCS*~S~«~ BYOB « BBTV 
Vacs” [RecordVotagePinVaeo =| SSSCSC~“~*~*~*~*~S~S~S BPO VY 


SVR Supply Voltage Rejection 0.5mVpp on Pin Voc 15 20 
75uVpp on Pin H1 : H2,H3 
Measurement on Pin Chroma 


INPUT/OUTPUTS EQUIVALENT INTERNAL DIAGRAM 
Pins : C1, C2 Pin : SW-H, SW-M 


91DSTEA5702-03 91DSTEA5702-04 
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TEA5703 


INPUT/OUTPUTS EQUIVALENT INTERNAL DIAGRAM (continued) 


Pins : Chroma, Luma- Pin : Vmes 


91DSTEA5702-06 


Pin : Vin Pin : CAGC 


fo 


91DSTEA5702-07 91DSTEA5702-08 


Pin: TRIV Pin : Voct 


to Record Amplifier, 
AGC,Output Stage, 
TRIV 


91DSTEA5702-09 91DSTEA5702-10 
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INPUT/OUTPUTS EQUIVALENT INTERNAL DIAGRAM (continued) 
Pin : VREc Pin : PROT 


91DSTEA5702-11 91DSTEA5702-12 


Pin : lout Pins : H1, H2, H3 


2.8mA 
in play-back 


| | 
Wt. WE: 


91DSTEA5702-13 91DSTEA5702-14 
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TEA5703 
APPLICATION DIAGRAM 


tH Vn 
C12 22nF 
TRIV 
CHROMA 
LUMA 


i GND 
Ys 


SW-M 


L2 22unH 


C10 C11 
ai 22nF 22uF 
44 an, 


‘ Voc 


1N4148 1N4148 


91DSTEA5702-15 
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PACKAGE MECHANICAL DATA 
20 PINS - PLASTIC MICROPACKAGE 


Index Area 
Zone de repere 


? Outputs 


Sorties 
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kyz_ 36S; THOMSON TEA5704 


ADVANCED 4-HEAD 
PLAY-BACK AND RECORD AMPLIFIER FOR VCR 


ADVANCE DATA 


PLAY-BACK MODE 

» LOW NOISE AND WIDE BAND AMPLIFIERS 
FOR 4 HEADS 

# AUTOMATIC OFFSET CANCELLATION BE- 
TWEEN THE 2 SELECTED HEADS 

= ONE PLAY-BACK OUTPUT WITHOUT AGC 

#» TWO PLAY-BACK OUTPUTS INCLUDING AGC 
(PHASE AND OPPOSITE PHASE) 

»" RECORD AMPLIFIER INHIBITION AND REC- 
ORD OUTPUT GROUNDED 


= OUTPUT FOR TRACKING VIDEO INFORMA- a 
TION (TRIV) XN che 

=» SHORT PLAY/LONG PLAY ENVELOPE COM- me 
PARATOR 

RECORD MODE . ees : 

» TWO INTEGRATED I/] CONVERTERS WITH UniaSte MICtOP aches) 
ACCURATE CONTROL OF TRANSCONDUCT- ORDER CODE : TEAS704 
ANCE 


# AUTOMATIC PLAY-BACK/RECORD SWITCH- 
ING BY SCANNING OF RECORD SUPPLY 

# PLAY-BACK LOOP INHIBITION 

"RECORD AMPLIFIERS WITH AUTOMATIC 
PROTECTION AGAINST SHORT CIRCUIT 


DESCRIPTION 


The TEA5704 is an advanced four head record and 
play-back amplifier for VCR. 


PIN DESCRIPTION 


19} | CHROMA 
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TEA5704 


BLOCK DIAGRAM 


FUNCTIONAL DESCRIPTION 


TEA5704 is intended for 4 heads VCR applications. 
It includes all the electrical functions necessary to 
achieve play-back and record processing for VHS 
and S-VHS applications (1OMHz bandwidth). 

High performance technology allows very low noise 
levels (current and voltage), which are frequency 
dependant in all the frequency range. In play-back 
mode a special feature suppresses the DC offset 
when switching two channels. Optimized play-back 
output stage gives to the TEA5704 large capability 
to drive directly a coaxial cable in order to reduce 
number of external components. 

Three play-back outputs are availabe : one, dedi- 
cated to Chroma processing, is a 60dB voltage 
amplifier output, the two others, dedicated to Luma 
processing, are phase opposite signals with a con- 
stant AC output level of 200MVpp at 3.8MHz signal. 
A tracking information for video signal (TRIV) is 
Luma amplitude proportional and allows automatic 
phase correction. 

An automatic scanning of record supply voltage 
permits TEA5704 automatically switching either in 
play-back or in record mode. The switching thre- 
shold voltage is fixed to a value which forbids high 
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= 
= 


rah 


5 
NI 
O 


91DSTEA5704-02 


current peaking through the heads. 

During play-back mode, record output is grounded 
via an internal transistor and during record mode 
preamplifiers are turned off. 

There is one output current for two recording 
heads, the DC current and the AC characteristics 
can be very precisely controlled with accurate ex- 
ternal resistors. If recommended resistances are 
used, a+ 5% transconductance accuracy is guar- 
anteed. 

Feedback loop gains of SP channel and LP channel 
can be different. 

The recording amplifiers include a protection sys- 
tem which protexts the IC and the application board 
against overheating in case of short circuit on the 
recording transconductance components. 

A particular feature is the SP/LP envelope com- 
parator and detector. This system can be used in 
search mode, still mode, slow mode... The output 
signal is an output current feeding a capacitor. 
When the input signals are too low, the output is 
forced high (corresponding to SP Signal amplitude 
greater than the LP one) by an hysteresys com- 
parator. This output is high in record mode. 

TEAS 704 is fully protected against ESD. 


ky SGS-THOMSON 
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TEA5704 


ABSOLUTE MAXIMUM RATINGS 


THERMAL DATA 


Junction-ambient Thermal Resistance (Typ.) °C/W 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) 


Power Consumption 


Parameter 


ia 
Consumption (2) 


1. R1=5.6Q 

2. Taking in account only the consumption through the IC 
A great care should be taken to the maximum power consumption : Vrec can be increased to 12.6V if the DC current flowing 
through the head ts reduced. This can be done by increasing R1 value. Vrec can be reduced as long as voltage on Pins 
lout-SP, lout-LP is not going under 1V (to forbid output stage saturation). 


Notes: 


Play-back Mode 
Vcc = 5V, no load on Pins CHROMA, LUMA+, LUMA-. 


Sinus wave 600 kHz 


CHROMA OUTPUT (no AGC) 
400mVpp on output 
Input on Pin H1-SP or H2-SP, H1-LP 


Gps 
or H2-LP 
AGppi__| Difference of Output Signal on Sinus wave 600kKHz 
Pin CHROMA between Channel | 0.4mVpp on inputs H1-SP and H2-SP 
1 and Channel 2 in SP Mode 


AGpg2_ | Difference of Output Signal on Sinus wave 600kHz 1.2 
Pin CHROMA between Channel | 0.4mVpp on inputs H1-LP and H2-LP 


Pre-amplification Gain 


1 and Channel! 2 in LP Mode 


Equivalent Input Voltage Noise Input grounded via switching transistor nV/VHz 
Level (see note) on Pins H1-SP, H2-SP, H1-LP, H2-LP, 


F = 600kHz 


| iy | Equivalent Input Current Noise | Pins H1-SP, H2-SP, H1-LP, H2-LP Ff 2 || pAANHz 


CRT | Crosstalk Sinus wave 3.8MHz 
400uVpp, All switches combinated 
F 


Bandwidth Cut-off Frequency -3dB attenuation 50Q in parallel on the 
Ficpat 
HCPB1 


input, OdB at 600kHz 
Note: These values can be adjusted to the application. 


Low 
je SGS-THOMSON 
SF hiCROZLECTRONICS 


High 


TEA5704 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) (continued) 


Play-back Mode 
Voc = 5V, no load on Pins CHROMA, LUMA+, LUMA-. 


[Symbol[ Parameter __—‘[__TestGondiions | Min. [ Typ. [ Max. | Unit 


CHROMA OUTPUT (no AGC) (continued) 


Cin Input Capacitance Pins H1-SP At 5MHz 
H2-SP, H1-LP, H2-LP 

Rin Pre-amplifier Input Resistance At 3.8MHz 400 
Pins H1-SP, H2-SP, H1-LP, H2-LP 

Zcpp | Output ImpedancePin CHROMA | Sinus wave 600kHz 

400uVpp on input 
Vocpsi | DC Level at Play-back Output 

on Pin CHROMA 


Head Switch Offset Pin CHROMA | All combinations a ae Es 


— 
aN 


SHps1 | Second Harmonic Play-back Sinus wave 600kHz 
Output Pin CHROMA 400uVpp on input with load 5002/1 00pF 


LUMA+, LUMA- OUTPUTS (with AGC) 


Zipap_ | Output Impedance Sinus wave 1MHz 
400uVpp on input 


90 Laval eran 


-3dB attenuation 50Q in parallel on the 
input, AGC locked, OdB at 3.8MHz 
Ficpp2 Low 0.1 | MHz 
FucpB2 High 10 12 MHz 
VLpB Output Amplitude Input signal 200uVpp at 3.8MHz on Pins | 140 | 200 | 270 | mVpp 
H1-SP, H2-SP, H1-LP, H2-LP 
AVipp_ | AGC Control Sensitivity Input signal 200uVpp at +6dB or -5dB -2 +1 
on Pins H1-SP, H2-SP, H1-LP, H2-LP 
SHpp2 | Second Harmonic Play-back Input Signal 3.8MHz 400uVpp on Pins -42 | -35 
Output H1-SP, H2-SP, Hi-LP, H2-LP without 
and with load 500Q2/100pF 


Positive Output Current Input Signal 3.8MHz 200uVpp on ‘15 30 45 uA 
H1-SP, 1V on Pin CAGC 
Negative Output Current Input Signal 3 8MHz 200uVpp on -45 | -30 | -15 LA 
H1-SP, 3.5V on Pin CAGC 


[Capaciance——SSC~SSCSSCSC~“—~—s~SSSSSS A | 
[ Rraw [Downloading Ressiance —-<[—=SsSs=—~—S—~—“—sS*~S—S A TH 


Vrrivi Output Level Vcuroma = 400mVpp at 3.8MHz 35 V 

Vrrive2 VcHROMA = 100mVpp at 3.8MHz 1.6 V 

Grriv1_ | Gain VcHROMA = 300, 400mVpp at 3.8MHz 3 

Gtriv2 VcHRomA = 50, 100MVpp at 3.8MHz 12 
SP/LP ENVELOPE DETECTOR 


[[GapactanceonPnspaP[SS™C~—SSCd CCC 
VpetH | Comparator Output Voltage, SP | High Level 4 V 
Seeceatrightara) "= [lami | |v 


—_ 
Sensitivity 1 15 up to G(OOmVpp on SP, LP short 4 V 
circuited 
Sensitivity 2 15 up to GOOMVpp on LP, SP short 
circuited 


—_— 
rep) 


Bandwidth Cut-off Frequency 
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TEA5S704 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) (continued) 


Record Mode 

Vrec = 9V, Voc = 5V, Load resistor 50 on Pin lout-SP, lout-LP 

Transconductance network defined by: Ri =5.60,1% Pins PROT/Vmes 
R2-SP = 2kQ, 1% Pins Vmes/Vin-SP 
R2-LP = 1.5kQ, 1% Pins Vues/Vin-SP 
R3-SP = 1.5kQ, 1% Pin Vin- SP 
R3-LP = 1.5kQ, 1% Pin Vin- LP 


IREC Current Supply Vrec = 9V 45 55 A 
loco Voc = 5V 35 45 A 
Imax Max. Record Current on SP or 3.8MHz 70 
LP Current Amplifier 
TR Transconductance Vin-SP = 300MVpp 
Vin-LP = 300mMVpp 
SHrec | Second Harmonic Output Current, 6(O0mApp at 3.8BMHz 
at Pin lout-SP -43 
at Pin lout-LP -43 


z 
P 


Bandwidth Cut-off Frequency -30B attenuation 
Pin lout-SP Output current 6(0mMApp 
Low 


FLCREC1 
FHCRECI 


P [Boleiathnseie dT SSCSC~—S AP 


Bandwidth Cut-off Frequency -3dB attenuation, OdB at 3.8MHz 
Pin lout-SP Output current GOmApp 
FLCREC2 L 0.1 MHz 
FHCREC2 10 MHz 
Iprot | Maximum Input Current on Pin 5V on Pin Vues 400 mA 
PROT 


Vsat Maximum Saturation Voltage on | Input current 80mA 100 | 150 mV 
Pin Vues 
yee eee on Pins Vin-LP, | Equivalent value of R3 resistor = 700 ; es 
Vin- 


Switching Levels 


Head number 1 in SP mode, 2 in 
LP mode (high level) 


Head number 2 in SP mode, 1 in 
LP mode (low level) 


3 


Input current (high level) 


Output current (low level) 

Delay time selection ON (output 
signal appears on Pin CHROMA) 
Delay time selection OFF (output 
signal disappears on Pin CHROMA) 


_| 


4 


Symbol 


VSWHH 


VSWHL 


Head Selection Pin SW-H 


ISWHH A 


— 


yd 
> 


ISWHL 


no no 
's nN 
onl wi + < 


VsSwMH 
Mode Selection Pin SW-M 


(Record mode and play-back 
mode) 


VsSwML 


ISWMH 


o1;} or] + 
O;}O!1lan 
Cc 


nN 
on 
Oo 
oi 
(o) 
Oo 
=) a) 


5 
> 


ISWML 


ton 


Selection Pin SW-H or SW-M 


torr Transient Response 


N 
ol 
oO 
ol 
© 
Oo 
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TEA5704 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) (continued) 
Switching Levels (continued) 
VtH1 Inhibition Threshold for Switching | Vcc = 5V 0.15 | 0.3 0.5 V 
from Play-back to record on Pin 
Vrec 
VtHe2 Inhibition Threshold Hysteresis for | Vcc = 5V mV 
Switching from Record to 
Play-back on Pin Vrec 
Delay from play-back to record (signal 30 Ss 
disappears on Pin CHROMA) 
Delay from record to play-back -— 


= 


* 


3 
a 


Transient Response of Record 
Scanning on Pin Vrec 


cack 
(signal 2 
appears on Pin CHROMA) 
Delay from play-back to record (signal = 0.2 
) 
a 


Pe | appears on Pin lout-SP, lout-LP 


* Depending on capacitance on Pin Vrec. 


t 
te 
13 

4 


3 


Delay from record to play-back (signal 
disappears on Pin lout-SP, lout-LP 


Power Supply 


SVR 


Supply Voltage Rejection 0.5mVpp on Pin Vcc 15 20 
75uVpp on Pin H1-SP, H2-SP, H1-LP, H2-LP 
Measurement on Pin Chroma 


INPUT/OUTPUTS EQUIVALENT INTERNAL DIAGRAM 
Pins : C1-SP, C2-SP, C1-LP, C2-LP Pins : SW-H, SW-M 


RE ANE RK 


91DSTEA5704-03 91DSTEA5704-04 
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TEA5704 


INPUT/OUTPUTS EQUIVALENT INTERNAL DIAGRAM (continued) 


Pins : Chroma, Luma+, Luma- Pin : Vmes 


AS wT 


91DSTEA5704-05 


91DSTEA5704-06 


Pin : Vin-SP, Vin-LP Pin : CAGC 


7502 750Q 


me WW 


91DSTEA5704-07 91DSTEA5704-08 


Pin: TRIV Pin : PROT 


RW MWY 


91DSTEA5704-09 91DSTEA5S704-10 
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INPUT/OUTPUTS EQUIVALENT INTERNAL DIAGRAM (continued) 


Pin: Vcc Pin : VREc 


SH WH QWs 


91DSTEA5704-11 = 


91DSTEA5704-12 


Pin : lout-SP, lout-LP 


2.8mA 
in play-back 


91DSTEA5704-14 


91DSTEA5704-13 


Pin : SP/LP 


il 


REE MWe 


91DSTEA5704-15 
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APPLICATION DIAGRAM 


Bb CHROMA 


CHROMA 
| 


_ 
| 


LP 
1-212 at. 


ine] 
Nh 
3 

nN 


a 
C7 
22nFl 22nF 


nN 
BQ 
[e%) 
: 
{7 
nN 
nh 
=] 
5 


1-4 


L2 
“s IVa) 
woos Lt C3 Q 


ema = 
22nF 2auF 
D4 OV OV 
a) 1N4148 4 1N4148 1N4148 


* Values fixed according to application 


4 


aoa 
< 
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kyz 368 THOMSON TEA5712 


ADVANCED FM AUDIO 
PLAY-BACK AND RECORD AMPLIFIER FOR VCR 


ADVANCE DATA 


PLAY-BACK MODE 

»LOW NOISE 70dB AMPLIFIERS FOR 
2 HEADS 

» AUTOMATIC OFFSET CANCELLATION BE- 
TWEEN THE 2 SELECTED HEADS 

= ONE PLAY-BACK OUTPUT 

# MODE SELECTION BY LOGIC INPUT 


RECORD MODE 

# ONE INTEGRATED I/| CONVERTER WITH AC- 
CURATE CONTROL OF TRANSCONDUCT- 
ANCE 

"RECORD AMPLIFIER WITH AUTOMATIC 
PROTECTION AGAINST SHORT CIRCUIT 

= 5V SUPPLY VOLTAGE (plastic micropackage) 


ORDER CODE : TEA5712 


DESCRIPTION 


The TEA5712 is an advanced two head FM audio 
record and play-back amplifier for VCR. 


PIN DESCRIPTION 


91DSTEA5712-01 


May 1991 4/7 


This is advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice 
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TEA5S712 


BLOCK DIAGRAM 


FUNCTIONAL DESCRIPTION 


TEA5712 is intended for 2 heads FM audio VCR 
applications. 

High performance technology allows very low noise 
levels (current and voltage). In play-back mode a 
special feature suppresses the DC offset when 
switching two channels. Optimized play-back out- 
put stage gives to the TEA5712 large capability to 
directly drive a coaxial cable in order to reduce 
number of external components. 

Only one power supply is necessary for play-back 
and record modes. The mode can be chosen 
through a logicinput. Aspecial care has been taken 
to avoid current peaks through the rotary trans- 


ABSOLUTE MAXIMUM RATINGS 


THERMAL DATA 


Symbol Parameter 


91DSTEA5712-02 


formers. 

During play-back mode, record output is grounded 
via an internal transistor and during record mode 
preamplifiers are turned off. 

There is one output current for the two heads, the 
DC current and the AC characteristics can be very 
precisely controled with accurate external resis- 
tors. If recommended resistances are used, a+5% 
transconductance accuracy is guaranted. 

The recording amplifier includes a protection sys- 
tem which protects the IC and the application board 
against overheating in case of short circuit on the 
recording transconductance components. 

TEA5712 is fully protected against ESD. 


Rth (-a) Junction-ambient Thermal Resistance (Typ.) °C/W 


OMSON 


ky SS “THOMSON 
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TEA5712 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) 


Power Consumption 
Play-Back Record (1) 
Parameter 
| Typ. | Max, | Typ. | Max. | 


Note: 1. R1=5.60Q 


Play-back Mode 
Voc = 5V, no load on Pin Vout 


Supply Voltage 


Symbol 


Icc1 

Vcc 
FM OUT 

Gps 


Pre-amplification Gain Sinus wave 1.6MHz 65 70 75 
400mVpp on output, 
Input on Pin H1 or H2 
AGpg_ | Gain Difference of Output Signal Sinus wave 1.6MHz 1.2 
on Pin FM OUT between 0.1mVpp on inputs H7 or H2 
Channel 1 and Channel 2 
Equivalent Input Voltage Noise Input grounded via switching 0.34 nV/VHz 
Level transistor on Pins H1, H2 


Equivalent Input Current Noise Pins H1, H2 | | 86} | pA/VHz 


Crosstalk Sinus wave 1.6MHz -40 
100uVpp, All switches combinated 


Bandwidth Cut-off Frequency -3dB attenuation 50Q in parallel on 
the input 


in 
CRT 


Ficps Low 
Fucps High 


Pre-amplifier Input Resistance At 1.6MHz 1200 Q 
Pins H1, H2 
ZPB Output Impedance Sinus wave 1.6MHz 
100uVpp on input 


Second Harmonic Sinus wave 1.6MHz 
100uVpp on input with load 
5000/1 00pF 


SHpst 
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TEA5712 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) (continued) 


Record Mode 

Voc = 5V, Load resistor 50Q on Pin lout 

Transconductance network defined by: R1=5.6Q 1% Pins PROT/Vmes 
R2=1kQ 1% Pins Vmes/Vin 
R38 =750Q 1% Pins Vin 


lout 
| Imax | Max. Record Current 1.6MHz 


Bandwidth Cut-off Frequency -3dB attenuation 
Output current G(OmApp 
FicREC 
FHCREC 
Maximum Input Current 5V on Pin Vmes 
on Pin Vues 
Maximum Saturation Voltage Input current 50mA 
on Pin Vmes 


Input Resistance Equivalent value of R3 resistor 


Switching Levels 


Parameter 


Head Selection Pin SW 


ag 
< 
2 


alk 
oO 
EG 
> 


App 


ine) 
iyo) 
oO 


—a—| ff 1 
a} of & |e 
oO1r o;]f -* =| @ 
= 
ae 
N 


-4 


id) 


RRR 
= ae, 
sel 


nN 
oy) 
oO 
3 

> 


3 = 


Test Conditions 


ro iw 
aS ae 


Head number 1 (high level) 


Head number 2 (low level) 


Input current (high level) 


O;}]O!]@Mm 
a 


Output current (low level) 


<= 
2) 
re) 


Record mode (high level) 
Mode Selection Pin SW REC py Back mode WOW leave) 
Input current (high level) 


Output current (low level) 


<= 


< 
- 


o1) Oo} > 
O;}O]am 
< 


N 
on 
oO 
gi 
oO 
j=) 


Delay time selection ON (output 
signal appears on Pin FM OUT) 


Selection Pin SW Transient 
Response 


Delay time selection OFF (output 
signal disappears on Pin FM OUT) 


Delay time selection ON (output 
signal appears on Pin lout) 


Selection Pin SW REC 
Transient Response 


S 


Delay time selection OFF (output 
signal appears on Pin FM OUT) 


no 
on 
oO 
or 
) 
> 


(de) oO 
E 
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TEA5S712 


ELECTRICAL OPERATING CHARACTERISTICS (Ta = 25°C unless otherwise specified) (continued) 
Power Supply 


VR 


S 


Supply Voltage Rejection 0.5mVpp on Pin Vcc é 
75uVpp on Pin H1, H2 
Measurement on Pin FM OUT 


INPUT/OUTPUTS EQUIVALENT INTERNAL DIAGRAM 
Pins : C1, C2 Pin: SW 


91DSTEA5712-03 


91DSTEA5712-04 


Pin : VmMes 


S 


91DSTEA5712-06 
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TEA5712 


INPUT/OUTPUTS EQUIVALENT INTERNAL DIAGRAM (continued) 
Pin : Vin Pins: Vi, V2 


750Q 7502 


RSs SK 
RV 


91DSTEA5712-07 91DSTEA5712-08 


Pin : PROT Pin: Vec 


LS RSV WQS 


91DSTEA5712-09 91DSTEA5712-10 


Pin : lout Pins : H1, H2 


ESD 
protection 


in play-back 


RE WE 
91DSTEA5712-12 


91DSTEA5712-11 
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APPLICATION DIAGRAM 


C4 


C2 
22nF I mem 22nF | 22nF = I 22nF 
N .~ : ANY 


L1 22uH 
—4 Voc 


cé C5 
ai 22nF 22uF 
= : 91DSTEA5712-13 


PACKAGE MECHANICAL DATA 
16 PINS - PLASTIC MICROPACKAGE 


Dimensions in mm 
1.75 max. 


1 60 max. 
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BUS-CONTROLLED VIDEO MATRIX SWITCH 


# 15MHz BANDWIDTH 

= 8 INPUTS (CVBS, RGB, MAC, chroma...) 

#6 OUTPUTS 

=» POSSIBILITY OF MAC OR CHROMA SIGNAL 
FOR EACH INPUT BY SWITCHING-OFF THE 
CLAMP WITH AN EXTERNAL RESISTOR 
BRIDGE 

= BUS CONTROLLED 

#» 6.5dB GAIN BETWEEN ANY INPUT AND OUT- 
PUT 

= -50dB CROSSTALK AT 5 MHz 

» FULLY PROTECTED AGAINST ESD 


DESCRIPTION 


The main function of the TEA6414A is to switch 8 (Plastic Package) 
video input sources on the 6 outputs. 

Each output can be switched to only one of the 
inputs whereas any same input may be connected 
to several outputs. 

All the switching possibilities are changed through 
the 3-Wire Bus (THOMSON BUS). 


ORDER CODE : TEA6414A 


PIN CONNECTIONS 


Input 
DATA 


—_ 


Input 

GROUND 
Input 

CLOCK 


Output 
Output 
Input Output 
Input 


ENABLE 


Output 


Output 


Input Output 


oOo Oo Nn DO Oo FSF WD PP 


Not to be connected 


Vcc 


Input Input 


S90DSTEA6414A-01 
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TEA6414A 


BLOCK DIAGRAM 


PERI PERI TIX LUMA PIP MAC NC. 
TV1 = TV2 CHROMA DEC. 
POWER 


CBS 
(MAC/DEC) 


CVBS 
(PERI PLUG4) 


CVBS 
(AM TUNER) 


MAC SIGNAL 
(AMTUNER) 


CVBS 
(PERI PLUG2) 


CVBS 
(FM TUNER) 


MAC SIGNAL 
(FM TUNER) 


SYNCHRO 
(TTX/BTX) 


BUS 
DECODER 


DATA ENABLE CLOCK 
SO0DSTEA6414A-02 


Parameter 


Supply Voltage (pin 9) 


Operating Ambient Temperature Range 0 to +70 
Storage Temperature Range -20 to +150 


THERMAL DATA 


Junction-Ambient Thermal Resistance a °C/W 
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ELECTRICAL CHARACTERISTICS 


TEA6414A 


Ta = 25°C , Vcc = 10V , Rtoap = 10kQ , CLoap = 3pF (unless otherwise specified) 


Vcc 


INPUTS 


a DC Level Shift (temperature from 0 to 70°C) 


[Symbol] —SCSCSCS~S~S~ arate SSSSSC*d«C |p | Me | 
OS 


Power Supply Current (without load on outputs ; Vcc=10V) 


[Symbol| SSS avamtor Sdn | typ | as | Ut 
[Maximum Signal Ampiude (VBS sina) ———SSCSC~Ss Pe 
7 


Input Current (per output connected, input voltage = 5Vpc) (this 
current is X6 when all outputs are connected on the input) 


tt] 


[fs | 100 | mv 


OUTPUTS (Vin = 1Vpp for all dynamic tests) Pins 13-14-15-16-17-18 


Gain 


|_| Crosstalk (f = 5MHz) 


GENERAL DESCRIPTION 


The main function of the IC is to switch 8 video input 
sources on 6 outputs. 

Each output can be switched on only one of each 
input. On each input an alignment of the lowest 
level of the signal is made (bottom of synch. top for 
CVBS or black level for RGB signals). 

Each nominal gain between any input and output 
is 6.5dB. For D2MAC or Chroma signal the align- 
ment is switched off by forcing, with an external 
resistor bridge, 5 Vpc on the input. 

Each input can be used as a normal input or as a 
MAC or Chroma input (with external resistor 


ISA SGS-THOMSON 


[symbol] SSS avameter «Mins | Typ | Max. | Unit 
[marie —SCS—~—“~“‘“‘“~*S*~*~‘“‘“~*~*~“~—r AS *dS Sd We 
[—[ouputimeecance ——SOSC=“‘*S*~*~*~*~‘“*SC*dC SSC] 
inant 


an OSOC~—SC‘“~*Y 
[| Banda iaB atenuaion) ————SSSSSCSCSC~S~Ss Yt 
[| Bancwath (268 atenvaton) ———=SSSCSCS~C~S~SsT td 


[foc SSC—C~—“SsSCSSSSSSC‘i BA a 


Css [es | 75 | oo 


| so | 


bridge). 

All the switching possibilities are changed through 
the BUS. 

Driving 75Q load needs an external transistor. 

It is possible to have the same input connected to 
several outputs. 

The starting configuration (power supply from 0 to 
10V) is undetermined. In this case, 6 words of 8 
bits are necessary to determine one configuration. 
In other case, one word of 8 bits is necessary to 
determine one configuration. 
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BUS SELECTIONS (THOMSON BUS) 


ADDRESS 
MSB 


pin 18 

pin 14 

pin 16 

Not used Output is selected by 
adress bits 


pin 17 
pini3 
pin 15 
Not used 


Input is selected by 
Data bits 


Example : 00100 101 connects pin 10 (input) to pin 14 (output). 
(equals 25 hex.) 


IN / OUT PIN CONFIGURATION 
Figure 1 : Input Configuration. Figure 2 : Output Configuration. 


All video outputs 
| | Pins 13-14-15 
16-17-18 


Pins 1-3-5-6 
8-10-11-20 


6 times 


Output 


SO0DSTEA6414A-03 


SO0DSTEA6414A-04 
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IN / OUT PIN CONFIGURATION (continued) 
Figure 3 : Bus I/O Configuration. 


to I7L part 


90DSTEA6414A-05 


TEA6414A 


Figure 4 : Vcc Pin Configuration. 


90DSTEA6414A-06 


SPECIFICATION FOR THE THOMSON BIDIRECTIONAL DATA BUS 


The bidirectional data bus has three lines (DATA, 
CLOCK, ENABLE) and operates serially. Transmis- 
sion on the DATALINE is effected bidirectionally, 


The identification or address of each particular IC 
is achieved by the length of the word (number of 
clock pulses), and each IC responds with its own 
particular word length. The address length is deter- 
mined only while ENABLE is low, by counting the 
clock pulses. The rising edge of the ENABLE signal 
indicates the end of the address sequence. 
Normally, there are several locations within the 
same chip, which must be selected individually, the 
datastream may, therefore be split into subaddress 
and data. In the case where an IC is not using the 
complete specified subaddress range it is possible 
to employ the unused subaddress range with a 
second or third IC with the same word length. The 
bitnumber of the subaddress is flexible. 


AYA, BSolkores 


whilst the ENABLE- and CLOCKLINES are driven 
only by the microprocessor. It is possible to select 
several [Cs from the uP via the THOMSON BUS. 


S90DSTEA6414A-07 


The reply word length from any of the ICs to the uP 
is also flexible. This bidirectional transmission is 
possible from the last addressed IC after the posi- 
tive going edge of the ENABLE signal if the ENA- 
BLE signal remains high and the CLOCK impulses 
are present on the line. The uP in effect clocks out 
the data from the chip. When an IC is able to send 
information in the bidirectional way, the uP decides 
whether to take all information, to suppress com- 
pletely the information or to stop the transfer after 
any bit. 

This reply word, synchronized to the clock from pP, 
is sent only once. Should a subsequent clock im- 
pulse be present on the clock line, it will switch the 
IC in question to high impedance. 


5/9 
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TEA6414A 


The register, from which the bidirectional informa- the selection is made by the previously selected 
tion comes, is addressed with the IC address. subaddress. 
When more than one bidirectional register exists, 


Data from wp Data to Up 


ENABLE 


Af 


datatransfer datatransfer 90DSTEA6414A-08 


TIMING DIAGRAMS 


Data from up———-___- -——————__ Data to Up 


CLOCK 
—— ck— 


tes 


DATA | 


rn ae ee a ee CP 
a} jl 
b 


90DSTEA6414A-09 
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TIMING DIAGRAMS (continued) 


Data from Uup——_ \ 


ENABLE 


ff — De 


90DSTEA6414A-10 


TIMING FOR THOMSON BUS 


[Parameter [win =| Syeda 
ee Se I es ee eee Cee cae, 
Race eles oe ey ee eee ie oe eee ee 
eee bes ee ed 


BUS INPUTS (pin 2, 4 and 7) 


[Symbol] ——SSS~S~S*~S rameter SSSSS*dCm | Tm, | Me | Un 
ns 2 _ anne aOR Des A Se 
lowe —SSOSC—~—CSSSCdS 


Input Current @ 0.4V<Vin<1V -35 
@ Vin>3.5V 
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TEA6414A 


TYPICAL APPLICATION 


CVBS OUTPUT ~@ 


CVBS OUTPUT 


EN (BUS) 


CVBS OUTPUT 


CVBS OUTPUT 


CVBS OUTPUT <@ 


T 
E 
A 
6 
4 
1 
4 
A 


CVBS OUTPUT ~d 


DA (BUS) 


“A 


90DSTEA6414A-11 


CROSSTALK IMPROVEMENT 


1 - When any input is not used, it must be bypassed 2 - An important improvement can be achieved 
to ground through a 220nF capacitor. considering the input crosstalk by means of the 
application (refer to technical note). 
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TEA6414A 


PACKAGE MECHANICAL DATA 
20 PINS — PLASTIC DIP 


e= 2,54(2) e max. 


e e e e e is - 
: 1 
! 


(1) Nominal dimension 
(2) True geometrical positior 


20 Pins 
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BUS-CONTROLLED VIDEO MATRIX SWITCH 


=» 145MHz BANDWIDTH 

» CASCADABLE WITH ANOTHER TEA6415B 
(INTERNAL ADDRESS CAN BE CHANGED BY 
PIN 7 VOLTAGE) 

= 8 INPUTS (CVBS, RGB, MAC, CHROMA...) 

#6 OUTPUTS 

» POSSIBILITY OF MAC OR CHROMA SIGNAL 
FOR EACH INPUT BY SWITCHING-OFF THE 
CLAMP WITH AN EXTERNAL RESISTOR 
BRIDGE 

= BUS CONTROLLED 

=» 6.5dB GAIN BETWEEN ANY INPUT AND OUT- 
PUT 

= - 50dB CROSSTALK AT 5 MHz 


DESCRIPTION 


The main function of the TEA6415B is to switch 8 
video input sources on the 6 outputs. 

Each output can be switched to only one of the 
inputs whereas but any same input may be con- 
nected to several outputs. 

All the switching possibilities are controlled through 
the IC Bus. 


ORDER CODE : TEA6415B 


PIN CONNECTIONS 


INPUT 
GROUND 


OUTPUT 
OUTPUT 


OUTPUT 


NOT TO BE CONNECTED 


INPUT 


91DSTEA6415B-01 
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TEA6415B 


BLOCK DIAGRAM 


PERI PER! TIX LUMA PIP MAC NC. 
TVi = TV2 CHROMA DEC. 


A 


— 


CVBS 


(MAC/DEC) 


CVBS 
(PERI PLUG1) 


CVBS 
(AM TUNER) 


MAC SIGNAL 
(AMTUNER) 


CVBS 
(PER! PLUG2) 


CVBS 
(FM TUNER) 


MAC SIGNAL 
(FM TUNER) 


SYNCHRO 
(TTX/BTX) 


= 


BUS 
DECODER 


Baie eines! Serine ee 91DSTEA6415B-02 


) V 
Operating Ambient Temperature Range 0 to +70 
Storage Temperature Range 


THERMAL DATA 


Junction-Ambient Thermal Resistance a ee °C/W 
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ELECTRICAL CHARACTERISTICS 


TEA6415B 


Ta = 25°C , Voc = 10V , Rtoap = 10kQ , CLoap = 3pF (unless otherwise specified) 


INPUTS 


Parameter 
Maximum Signal Amplitude (CVBS signal) 


= Supply Voltage (pin 9) 


Power Supply Current (without load on outputs ; Vcc=10V) 


Input Current (per output connected, input voltage = 5Vpc) (this 
current is X6 when all outputs are connected on the input) 


<a 


Bandwidth 
e@ -1dB attenuation 10 
@ -3dB attenuation 15 
} | Crosstalk (f = 5MHz) ers 


O1 
oO 


3 


I?C BUS INPUT : DATA, CLOCK, PROG (Pins 2 - 4 - 7) 


|__| Threshold Voltage 


GENERAL DESCRIPTION 


The main function of the IC is to switch 8 video input 
sources on 6 outputs. 

Each output can be switched on only one of each 
input. On each input an alignment of the lowest 
level of the signal is made (bottom of synch. top for 
CVBS or black level for RGB signals). 

Each nominal gain between any input and output 
is 6.5dB. For D2MAC or Chroma signal the align- 
ment is switched off by forcing, with an external 
resistor bridge, 5 Voc on the input.Each input can 
be used as a normal input or as a MAC or Chroma 


{ SGS-THOM 
SF MICROELECTRONICS 


Cin. [Typ | Max. [Unit 


input (with external resistor bridge). All the switch- 
ing possibilities are changed through the BUS. 
Driving 75Q load needs an external transistor. 

It is possible to have the same input connected to 
several outputs. 

The starting configuration upon power on (power 
supply : 0 to 10V) is undetermined. 

In this case, 6 words of 16 bits are necessary to 
determine one configuration. In other case, 1 word 
of 16 bits is necessary to determine one configura- 
tion. 
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BUS SELECTIONS (I?C-BUS) 


2 nd byte of transmission 


ADDRESS DATA Selected Output 
MSB LSB 


pin 18 

pin 14 

pin 16 

Not used Output is selected by 
pin 17 address bits 


pint3 
pin 15 
Not used 


Input is selected by 
data bits 


Example : 00100 101 connects pin 10 (input) to pin 14 (output). 
(equals 25 in hexadecimal) 


Adress byte (1st byte of transmission) 


| 86 1000 0110 When pin PROG is connected to ground 
[a6 [0000010] Wen sin PROG is conecte to Voc 


IN / OUT PIN CONFIGURATION 
Figure 1 : Input Configuration. Figure 2 : Output Configuration. 


All video outputs 
Pins 13-14-15 
16-17-18 


8 NPN transistors 


Pins 1-3-5-6 , 
8-10-11-20 


6 times 


91DSTEA6415B-04 


91DSTEA6415B-03 
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TEA6415B 


IN / OUT PIN CONFIGURATION (continued) 
Figure 3 : Bus I/O Configuration. Figure 4: Vcc Pin Configuration. 


* For Pin 2 (DATA) only 


91DSTEA6415B-05 91DSTEA6415B-06 


USE WITH AN OTHER TEA6415B 


The programmation input (PROG) permits to oper- modifying the adress byte. Consequently, the 
ate with two TEA6415B in parallel and to select switch capabilities are doubled or IC1 and IC2 can 
them independantly through the I°C-BUS without be cascaded. 


logical “0” 


VIDEO VIDEO 
INPUTS OUTPUTS 


logical "1" 


VIDEO VIDEO 
INPUTS OUTPUTS 


91DSTEA6415B-07 


5/7 
Ky oC omer 


1319 


TEA6415B 


TYPICAL APPLICATION 


CVBS OUTPUT ~@ 


PROG (BUS) 


CVBS OUTPUT 


CVBS OUTPUT 


CVBS OUTPUT ~<d 


CVBS OUTPUT ~d@ CK (BUS) 


T 
E 
A 
6 
4 
1 
5 
B 


CVBS OUTPUT ~d 


DA (BUS) 


Ui. 


91DSTEA6415B-08 


CROSSTALK IMPROVEMENT 


1 - When any input is not used, it must be bypassed 2 - An important improvement can be achieved 
to ground through a 220nF capacitor. considering the input crosstalk by means of the 
application (see technical note). 
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PACKAGE MECHANICAL DATA 
20 PINS — PLASTIC DIP 


e= 2,54(2) 


€ e e e e e - 
’ | 
' 


(1) Nominal dimension 
(2) True geometrical positior 


20 Pins 
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BUS-CONTROLLED AUDIO MATRIX 


PRELIMINARY DATA 


=» 5 STEREO INPUTS 

#4 STEREO OUPUTS 

» GAIN CONTROL 0/2/4/6DB/MUTE FOR EACH 
OUTPUT 

#» CASCADABLE (2 DIFFERRENT ADDRESSES) 

# SERIAL BUS CONTROLLED 


» VERY LOW NOISE 
SDIP24 
(plastic package) 
ORDER CODE : TEA6420 
DESCRIPTION 
The TEA6420 switches 5 stereo audio on 4 stereo 
outputs. 


All the switching possibities are changed through 
the I°C BUS. 


PIN CONNECTIONS 


91DSTEA6420-01 


March 1991 4/4 


1323 


TEA6420 


BLOCK DIAGRAM 


RIGHT INPUTS 
. GAIN « 0/2/4/6d8 


OUTPUTS 


Ee 
LS RIGHT 
es , 


te de, 


an toes eee 4 

al nee 
SUPPLY BUS DECODER | | 

ea eae 
oF e i: 


LEFT 
OUTPUTS 


LEFT INPUTS 9O0DSTEA6420-02 


ABSOLUTE MAXIMUM RATINGS 


V 


THERMAL DATA 


Junction - ambient thermal resistance °CW 


ELECTICAL CHARACTERISTICS 
Ta = 25°C, Vs = 9V, RL = 10kQ, Re = 600, f = 1kHz (unless otherwise specified) 


[Symbor| Parameter | Test Conditions ————~[ Win. [ Typ. [ Max. | Unit 
SUPPLY 

MATRIX 

[Vy [ipCleet CdS SCSC“s*CSs“‘“—sCSs*—sésSSCi Ed 
Ri | Input Resistance Si SSSCSC~‘“‘“~*~*~*“‘“~*~*~rS SYP BY 
OUTPUT BUFFER 

[ vour [Out Olas iSCSI 
[Rour | OutputResistance =f SCtsC=“~*‘“*S*S*S*‘“‘“*~S*Ss*‘“‘“‘“~«~rSSC*d CP 
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ELECTRICAL CHARACTERISTICS (continued) 
Ta = 25°C, Vs = 9V, RL = 10kQ, Re = 600Q, f = 1kHz (unless otherwise specified) 


| Symbol | Parameter =| Testconditions | Min. | Typ. | Max. | Unit_| 

OUTPUT BUFFER (continued) 

Pen [inputNose ——=S=S=«dBW=a0-20KHa at SCT TCC 

Vin = Vout = 1Vins ae 

[Gon [MnGin 

Gre [MaxGain DS OC—“s*S*s*~“—“—‘“‘—sSsS*sé~—S CP | | 

| | Distortion | Viv=Vour=1Vews | 

Clipping Level fdn0e ST SS~— | 

FR. _[OutputoadResisiance | SSSSSCS~—CS~S~S~SY 

BUS INPUT 

|InputLowVoltage | 

input High Vottge (pina) | 
fs oe eee tee eel 
|lo=3mA;SDAAcknowledgepin | 


mia 


ADDR Pullup Resistor Note 1 


Note: 1. Rpuis an internal pull-up resistor connected between the address programming pin ADDR and the internal positive supply volt- 
age. Leaving ADDR disconnected or “floating” allows it to become logic 1. Connecting ADDR externally to the GND pin forces 
it to logic 0. 


SOFTWARE SPECIFICATION 
1. Chip address 


1001 1000 


2. Data bytes 


Output select 


X 0 Gi Go lo 
0 
1 
1 


Output 1 
Output 2 
Output 3 


-OoO-O 


Output 4 
Input select 
X Qi Gy Go 0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
Gain select 


Gain = 6 dB 
Gain = 4dB 
Gain = 2 dB 
Gain = 0 dB 


-O-- Oo 


| Hii 


X = don't care 
MSB is transmitted first 
Example: 01001 100 connects outputs 3 
with input 4 at a gain of 4dB 
The following are selected after power-on reset . input 4 selected for all outputs ; gain = OdB. 
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TYPICAL APPLICATION 


Nm ie) 
BHR 


NM 
S| 


BY 
(a) es 


Left 
Inputs 


BRE HS He Hes HeHeHs 
ee ee se a ee rs oe es oe a 
Or |p [nf 1oOT INS jor oO 


Cy - Cig = 4.7pF 91DSTEA6420-03 
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1.3 GHz PLL AND PRESCALER CIRCUIT 


PRELIMINARY DATA 


= FULLY SERIAL BUS-CONTROLLED (I?C-BUS) 

= SEVEN PROGRAMMABLE OUTPUT BAND 
BUFFERS (CAN DRIVE UP TO 10mA) 

= PROGRAMMABLE REFERENCE COUNTER 

= SELECTABLE DIVIDE-BY-8 PRESCALER (AC- 
CEPTS INPUT FREQUENCIES > 1.3GHz) 


= 15-BIT PROGRAMMABLE COUNTER (AC- DIP18 
CEPTS INPUT FREQUENCIES > 160MHz) (Plastic Package) 
» TRI-STATE PHASE/FREQUENCY COMPARA- 
TOR ORDER CODE : TEA8805 


# OPERATIONAL AMPLIFIER FOR DIRECT 
TUNING VOLTAGE OUTPUT (33V) 

= 62.5kHz OUTPUT 

=» CHIP ADDRESS PROGRAMMABLE BY APPLI- 
CATION 


DESCRIPTION 


The TEA8805 is a PLL and prescaler circuit for TV $020 LARGE 

ee a 2 : (Plastic Micropackage) 
applications using frequency synthesis tuning prin- 
ciple. It can handle frequencies up to 1.3GHz and 


: 9 ORDER CODE : TEA8805D 
is fully serial bus controlled (I“C-Bus). 


PIN CONNECTIONS 


$020 LARGE 
ourpur |_| 1 output [| 1 
HF INPUT | | 4 


HF INPUT {| | 5 
GROUND 


NOT TO BE CONNECTED | | 7 


91DSTEA8805-01 91DSTEA8805-02 
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PINS FUNCTIONS 


Se 


DIP18 PACKAGE 
ae ae 


Output Operational amplifier output which provides the tuning voltage 
Positive supply of the circuit (except operational amplifier) 
4,5 


a ee HF INPUT Either of the inputs may be used as reference 
[8 SCdSCNDCGound ss SC~—~SS 
8,9, 10, 11, 12, 13, 15 Bo, B1,...B7 | Band programmable buffer output 


Negative operational amplifier input 


2/8 G7 SGS-THOMSON 
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BLOCK DIAGRAM : 


TUNING 
VOLTAGE 


PROGRAMMABLE 
BUFFERS 


BO Bi B2 B4 BS B6 B7 
Cciaed 13 
AMPLIFIER 


ft PHASE 
COMPARATOR CURRENT 
PUMP 
INPUT 
FREQUENCY PROGRAMMABLE 
COUNTER 
%8 


HIGH FREQUENCY 
AMPLIFIER 


33V 


TEA8805 
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Symbol Parameter tee tat 
Power Supply Voltage anne ee 


Band Buffer "OFF" Voltage 
Pins 7, 8,9, 11, 12, 13 16.5 
Pin 10 Vect 
Band Buffer "ON" Current 
Pins 7, 8, 9, 11, 12, 13 mA 
Pin 10 io LA 


Operational Amplifier Power Supply Voltage eee 
el Operational Amplifier Short Circuit Duration (0 to Vccz2) 


Storage Temperature Range -65 to +150 
Operating Temperature Range 


THERMAL DATA 


Junction-ambient Thermal Resistance 
DIP18 package 


S020 LARGE package 


Gy SGS-THOoMSon 
SF ICROSLECIRONIES 
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ELECTRICAL CHARACTERISTICS 


Voc1 = 5V, Voce = 32V, Tame = 25°C (unless otherwise specified) 


[symbot] ameter «| yp [a] 
eos | Susy Curent Veer Savy eenci) ———SSSCS~S~S~SCSis as | mk 
ce [Suny Curent (oututoper) —SSSCSCSCSC~S~S~S~sSC 


BAND BUFFERS 


Band Buffer Leakage Current when "OFF™ 
at 5V (Pin 10) 
at 15V (Pins 7, 8, 9, 11, 12, 13) 


Band Buffer Saturation Voltage when "ON" 
at 10mA (Pins 8, 9, 10, 11, 12, 13) 
at 10mA (Pin 7) 


Data/CLock Current at OV 
Clock Current at 5.0V 
Data CUrrent at 5.0V Acknowledge "OFF" 


Data Saturation Voltage at 10mA Acknowledge "ON" Py aoe | 


Data/Clock Input Voltage Low 1.5 
Data/Clock Input Voltage High 3.0 


PHASE COMPARATOR 


rs: Phase Detector Tri-state Current 

ae Phase Detector High-state Source Current (@ 2.5V) 
fd Phase Detector Low-state SInk Current (@ 2.5V) 
OPERATIONAL AMPLIFIER 


Lo Operational Amplifier Internal Reference Voltage ol ee ae 


Operational Amplifier Input Current -15 15 


nA 
| | Gain Bandwidth Product (Ri = 10k, Ci = 20pF) se) MHz 
[Phase Margin = 10K0,C.= 200-7 SSSSS~*dCSCS*idC Ce 
L oat Vout Low, Sinking 50uA fe POR trots aye: *| 
ae Vout High, Sourcing 50unA, VCC2 | -40|-30| | v | 
[Meer Supply Ripple Rejection ——SSS™~“~*~dCSC*idC A) 


HF Voltage Range Prescaler "OFF" 10-180MHz 


HF Voltage Range Prescaler "OFF" 80-900MHz 
HF Voltage Range Prescaler "ON" 900-1300MHz 


Note : When prescaler "OFF", typical supply current is decreased by 10mA 
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GENERAL DESCRITION 


Bus Decoder - Data Format 

The circuit receives the information for tuning and 
control via the Bus (I?C-Bus). 

The incomming information consisting of a chip 
address byte followed by two or four data bytes, is 
created in the bus decoder. The definition of the 
permissible bus protocol is shown below : 

1- STA CA CO BA STO 

2- STA CA FM FL_ STO 

3- STA CA CO BA FM FL TO 

4- STA CA FM FL CO BA_ STO 

STA = Start condition 

STO = Stop condition 

CA  =Chip address byte 

CO = Data byte for control information 


FM = Data byte for frequency information (MSB’S) 
FL = Data byte for frequency information (LSB’S) 


COMPLETE DATA TRANSFER PROCESS 


TEA8805 


BA =Band Information 
Frequency information is predeeded by a logic "0". 


lf the function bit is logic "1" the two following bytes 
contain control and band information where the bits 
have the following functions : 


- Bit RO and R1 : define the reference divider 
division ratio. Four ratios are available (see 
Table 1). 


- Blt R2 and R3 : are used to switch internal signals 
to the buffer outputs. Pins 10 and 11 (see 
Table 2). 

- Bit R2 and T : are used to control the phase 
comparator output stage (see Table 3) 

- BIt P : switches the prescaler in and out. At 
logic "1" The prescaler is bypassed and the 
power supply of the prescaler is switched off. 


a eee nee, 4) UOTE See af bs a) ft ie eet 2 
ACK ACK STO 


S 
STA ADDRESS 
CA 


Figure 1 shows the five bytes of information that 
are needed for circuit operation : there is the chip 
address, two bytes of control and band information 
and two bytes of frequency information. 

After the chip address, two or four data bytes may 
be received : if three data bytes are received the 
third data byte is ignored. 

If five or more data bytes are received the fifth and 
following data bytes are ignored and the last ac- 
knowledge puise is sent at the end of the fourth 
data byte. 

The first and the third data bytes contain a function 
bit which allow the IC to distinguish between fre- 


ky SGS-THOMSON 


, 
(eee 
R/W ACK DATA 


DATA 


91DSTEA8805-04 


quency information and control plus band informa- 
tion. 


Chip address (CA) 
with Pin 7 to ground 0 


Chip address (CA) 1 o0.60OUOO 


with Pin 7 not grounded CEE 


Control INFO(CO) |(4) R6 T P RB R2 RAI RO ACK 
B2 Bl BO ACK 


B7 B6 BS B4 xX 


AMG Gp 


Band INFO (BA) 


Frequency INFO (FM) 
Frequency INFO (FL) 


91DSTEA8805-05 
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Table 1 


Input Data Reference 
pi | RO | DivisionRatio 
Le oe 2048 


1 


1 


Bit B4 has to be "zero" when Pin 10 is used to output 
62.5kHz frequency. 

Bit B4 and B5 have to be "zero" to output internal 
IC signals : reference frequency (Fref) or pro- 
grammable counter output frequency divided by 2 
(FpC2) on Pins 10 and 11. 


Table 3 


Input Data Output State of the 
Phase Comparator 
0 | Normaloperation | 
Off (high impedance) 
To [Heh 


Normal operation 
Normal operation 


Re 
eet 
= 
eas 
0 


Re 
fo 
ee 
fs 
| 0 


BAND BUFFERS 


Band INFO (BA)| B7 B6 B5 B4 X B2 Bi BO ACK 


The band buffers are open collector transistors and 
are active "low" at Bn = 1. They are designed for 
10mA with a typical on-resistance of 70Q. These 
buffers are designed to withstand relative high 
output voltage in the off-state. 

B4 and B5 buffers (Pins 10 and 11 or Pins 11 and 
12) may also be used to output internal IC signals 
(reference frequency and programmable divider 


output frequency divided by 2) for tests purposes. 
Buffer B4 may also be used to output a 62.5kHz 
frequency for an intermediate stage of the refer- 
ence divider. The bit B4 and/or B5 have also to be 
zero if the buffers are used for these additional 
functions. 


PROGRAMMABLE COUNTER 

The programmable counter is a presentable down 
counter. When it has counted to zero it takes its 
required division ratio out of latches. 

The division ratio definition is given by : 

N = 16384 x N14 4+ 8132xN134+...4+4xN2+2xN1+N0 
Max. Ration 32767 

Min. Ratio 1024 

Where NO...N14 are thedifferent bits for frequency 
information. 

The counter may be used for any ratio between 
1024 and 32767 and reloads correctly as long as 
its output frequency does not exceed 1/OMHz. 

At power-on the whole bus receiver is reset and the 
programmable counter is set to a counting ratio of 
N = 1024 or higher. 


PRESCALER 

THe prescaler has a preamplifier which guarantees 
high input sensitivity. The prescaler may by-passed 
(Bip P). 


PHASE COMPARATOR 

The phase comparator is phase and frequency 
sensitive and has very low output leakage current 
in the high impedance state. 


OPERATIONAL AMPLIFIER 

The operational amplifier is designed for very low 
noise, low input bias current and high power supply 
rejection. The positive input is biased internally. 
The operational amplifier needs 33V supply (Vcc2) 
as minimum voltage for a guaranteed maximum 
tuning voltage of 28V. 

Block Diagram shows a possible filter arrange- 
ment. The component values depend very much 
on the application (tuner characteristic, reference 
frequency, etc). 


OSCILLATOR 

The oscillator uses a 4.0MHZ crystal tied to ground 
or Vcci through a capacitor, used in the series 
resonance mode. 

The voltage at Pin 16 or Pin 18, "crystal", has low 
amplitude and low harmonic distortion. 
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SYSTEM APPLICATION 
Table 4 is summary of the circuit applications using a 4.0MHz crystal. 


Table 4 
Ret Divider| Reference | _ With int. Prescaler P = 0 With int. Prescaler P = 1 
Div. Ratio ae Frequency Max. Input Frequency Max. Input 
(Hz) (1) Steps (kHz) | Frequency (MHz)| Steps (kHz) | Frequency (MHz) 


z 


Notes: 1. With 4.0MHz crystal 
2. Limit of prescaler 
3 Limit of programmable divider 


TYPICAL APPLICATION 


TUNING 
VOLTAGE 


BAND BUFFERS 


iF OUT CRYSTAL 


A 4MHz 
OH Hie CRYSTAL me REFERENCE tase 
f OSCILLATOR COUNTER — 
aN 
rf 
" 
Le 
FILTER FILTER MIXER = DATA [15)-3> BUS Neale A a eh ns saci at § PHASE : CURRENT 
Fal oe ce i — COMPARATOR PUMP 
100pF } 
S 
[ 4 Fe uy ‘ PROGRAMMABLE | gt 
11s} >- Lo]  PRESCALER f+ t]9 COUNTER 
°68 


Ser 1nF WOH FREQUENCY 
AMPLIFIER, 


Antenne Band Pass 


TEA8805 


3 
Veer 
5V 


Pins 4 and 5 are equivalent 


91DSTEA8805-06 
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PACKAGE MECHANICAL DATA 
18 PINS - PLASTIC DIP 


e=2,54(2) 2 max, 


GHG 
“Try i mney 


{1) Nominal dimension 
(2) True geometrical position 


025 x 45° 
075 


Index Area 
Zone de repere 


QO scrhes 
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UAA4000 


REMOTE CONTROL TRANSMITTER 


ULTRASONIC OR 

MISSION 

» DIRECT DRIVE FOR ULTRASONIC TRANS- 

DUCER 

DIRECT DRIVE OF VISIBLE LED WHEN USING 

INFRA-RED 

VERY LOW POWER REQUIREMENTS 

a» PULSE POSITION MODULATION GIVES EX- 
CELLENT IMMUNITY FROM NOISE AND 
MULTIPATH REFLECTIONS 

» SINGLE POLE KEY MATRIX 

a SWITCH RESISTANCE UP TO 1 KQ TOL- 
ERATED 

a FEW EXTERNAL COMPONENTS 

a» ANTI-BOUNCE CIRCUITRY ON CHIP 


QUICK REFERENCE DATA 

» POWER SUPPLY :9 V, STANDBY 6 1A, OPER- 
ATING 8 mA 

» MODULATION : PULSE POSITION WITH OR 
WITHOUT CARRIER 

a CODING : 5 BITS WORD GIVING A PRIMARY 
COMMAND SET OF 32 COMMANDS 

a KEY ENTRY : 8x4 SINGLE POLE KEY MATRIX 

m DATE RATE : SELECTABLE 1 BIT/SEC TO 10 
K BIT/SEC 

a CARRIER FREQUENCY : SELECTABLE 0 HZ 
(no carrier) TO 200 KHz 


INFRA-RED TRANS- 


PIN CONNECTIONS 


GND AND xxxoo | | 1 


SELECTION MATRIX 
CURRENT SOURCES 


June 1991 


DESCRIPTION 


The UAA4000 is an easily expandable, 32 com- 
mand, pulse position modulation transmitter draw- 
ing zero standby current. 


(Plastic Package) 


ORDER CODE : UAA4000 


__| CARRIER TIME CONSTANT 
17 |_| STABILIZED VOLTAGE 
16 |_| PPM TIME CONSTANT 


SELECTION MATRIX 
CURRENT SINKS 


SELECTION MATRIX 
CURRENT SOURCES 


_ 
1 
eal 10 XX J 


91 DSUAA4000-01 


1/4 


1335 


UAA4000 
BLOCK DIAGRAM 


SWITCH 
CURRENT 
SELECTOR 


SUPPLY 
SWITCH 


& 
REGULATOR 
SWITCH 
MATRIX 


CURRENT ENCODER CODE 
SOURCES REGISTER 


2 
AMPLIFIER eo? 
PULSE 16 TIME 
Sounnce POSITION Q CONSTANT 
MODULATOR 
ENCODER 
TIME 
CARRIER 18 
OSCILLATOR CONSTANT 


88DSUAA4000-02 


OUTPUT 


= 
-+———| MULTIPLEX 
as 


Ov 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


Maximum Power Dissipation ee ee 
Maximum Output Current Pin 3 ae See 
Operating Temperature Range 


Storage Temperature Range — 55 to 125 


THERMAL DATA 


Rth(j-a) Junction—ambient Thermal Resistance 


ELECTRICAL CHARACTERISTICS Tamb = 25°C, Vcc = 9V, fo = 40kKHz, ti = 18ms 
4.7uF Capacitor on Pin 17 (unless otherwise specified) (See test circuit next page) 


[symbet [rameter ins [in 
-operaing Sup Curent a 

ia i a 

a [a [a 


Value 


TAB-01 


< 


mA 


| Veo 
i 
f Stabiizedvotage V 
[ate curent avaiable 
output Votage Swing (unioaded) SCO 
[[eutpat Current(peak vate) SSCs 
(| extemal Swich Resistance 
/ [externa Switch Ciosmg Time | 
| External Garir Oscillator (RE required, Ce = 680 pF) [18 | 2 
aa External PPM Resistor (R1 required, C; = 0.68 LF) } 16 | 1 
ran 
Pale Width 8 
pep imerworsepSSSC~=“~*~*~*~*~*~*~*~C'S | 


214 ; 
ky See het t 


eet TT Rte He 5 
< 
x] 
alslssle-[olg/-slels|= 8 
ala) lle ala |3|~|3|-(5]3 


TAB-03 


TAB-02 


UAA4000 


OUTPUT WAVEFORMS (PPM word notation) 


OUTPUT 
PIN 2 
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APPLICATION CIRCUITS 
TEST AND ULTRASONIC APPLICATION CIRCUIT 


BA BA BA BA 
oo 80601 10 11 
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APPLICATION CIRCUITS (continued) 
INFRA-RED APPLICATION CIRCUIT 


BA BA BA BA 
oo «(Ol 10 VW 


O O 
a 
bs 
a 
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PACKAGE MECHANICAL DATA 
18 PINS — PLASTIC DIP 


e 
72 max e=2,54(2) 72 mox. 
| e e e e e e e @ 
| 


X TAT 


‘ 


1,77 max. 


(1) Nominal dimension 
(2) True geometrical position 
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a. ae 
Fo [rv [wa | [ re. [was 
rat fast [ Jocee| 
Per [ox | [oe [aoe] [oa 
aaers = 
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re] fost | [ool 
Po [ee [| 1 [oss] [oar 
re [se [ [ea faa) [oo 
re far [oon 

res | foao[ [fos 

[se [ae fons] [oner 
re [as [ [es [ons | [oave 
oe eo ee 1.27 | 0.020 0.050 
Pw Powe | oe 


S 


8° (max.) 
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0.23 0.32 | 0.009 
re [feel | [aoa 


° (typ.) 


ct 45° ( 
Fo [wa] [105 [oss] [owe 
Pe [rao | —fr0ss] see] [oars 
Pet [| | oom, 
res | [eel | [oa] 

- [ra] | ve [oasr] —[oaco 
Pe [ss | [ess fase) |oaso 
Pi fos |_| +27 [occ] [nose 
Pw [| fom | [oue 


8° (max.) 
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Pe [as [oas [aor] — [oore 
Por [eas [eae [oor] — [aore 

ret [es | [oom] 

ct 45° (typ.) 

Po [ee] [oleae] [aso 

Pe [ie [| roee| ease] [oave 

Fee 1.27 0.050 

Pe | fines) oven 

Pe [ra[ [re [oan] [osm 

Pe fos | [127 oo] [ooo 

reff fers [Taos 

so 


8° (max.) 
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SALES OFFICES 


EUROPE 


DENMARK 


2730 HERLEV 

Herlev Tory, 4 

Tel (45-42) 94 85 33 
Telex 35411 

Telefax (45-42) 948694 


FINLAND 


LOHJA SF-08150 
Karjalankatu, 2 

Tel (358-12) 155 11 
Telefax (858-12) 155.66 


FRANCE 


94253 GENTILLY Cedex 
7 - avenue Gallien! - BP 93 
Tel (33-1) 47 40 7575 
Telex 632570 STMHQ 
Telefax (33-1) 47 40 79 10 


67000 STRASBOURG 
20, Place des Halles 

Tel (33) 88 75 50 66 
Telex 870001F 

Telefax (83) 88 22 29 32 


GERMANY 


6000 FRANKFURT 
Gutleutstrasse 322 

Tel (49-69) 237492-3 
Telex 176997 689 
Telefax (49-69) 231957 
Teletex 6997689=STVBP 


8011 GRASBRUNN 
Bretonischer Ring 4 
Neukeferloh Technopark 
Tel (49-89) 46006-0 
Telex 528211 

Telefax (49-89) 4605454 
Teletex 897107=STDISTR 


3000 HANNOVER 51 
Rotenburger Strasse 28A 
Tel (49-511) 615960 
Telex 175118418 

Teletex 5118418 CSFBEH 
Telefax (49-511) 6151243 


5202 HENNEF 

Reuther Strasse 1A-C 

Tel (49-2242) 6088 
(49-2242) 4019/4010 

Telefax (49-2242) 84181 


8500 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911) 59893-0 
Telex 626243 

Telefax (49-911) 5980701 


7000 STUTTGART 31 
Mittlerer Pfad 2-4 

Tel (49-711) 13968-0 
Telex 721718 

Telefax (49-711) 8661427 


ITALY 


20090 ASSAGO (Ml) 
Vie Milanofiori - Strada 4 - Palazzo A/4/A 
Tel (39-2) 89213 1 (10 linee) 
Telex 330131 - 330141 SGSAGR 
Telefax (39-2) 8250449 


40033 CASALECCHIO DI RENO (BO) 
Via R Fucini, 12 

Tel (89-51) 591914 

Telex 512442 

Telefax (39-51) 591305 


00161 ROMA 

Via A Torlonia, 15 

Tel (89-6) 8443341 
Telex 620653 SGSATE | 
Telefax (39-6) 8444474 


NETHERLANDS 


5652 AR EINDHOVEN 
Meerenakkerweg 1 

Tel (31-40) 550015 
Telex. 51186 

Telefax (31-40) 528835 


SPAIN 


08021 BARCELONA 

Calle Platon, 6 4" Floor, 5" Door 
Tel (34-3) 4143300-4143361 
Telefax (34-3) 2021461 


28027 MADRID 

Calle Albacete, 5 

Tel (34-1) 4051615 
Telex 46033 TCCEE 
Telefax (34-1) 4031134 


SWEDEN 


S-16421 KISTA 
Borgarfjordsgatan, 13 - Box 1094 
Tel (46-8) 7939220 

Telex 12078 THSWS 

Telefax (46-8) 7504950 


SWITZERLAND 


1218 GRAND-SACONNEX (GENEVA) 
Chemin Francois-Lehmann, 18/A 

Tel (41-22) 7986462 

Telex 415493 STM CH 

Telefax (41-22) 7984869 


UNITED KINGDOM and EIRE 


MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 

Tel (44-628) 890800 
Telex 847458 

Telefax (44-628) 890391 


AMERICAS 


BRAZIL 


05413 SAO PAULO 

R Henrique Schaumann 286-CJ33 
Tel (55-11) 883-5455 

Telex: (391)11-37988 "UMBR BR" 
Telefax (55-11) 282-2367 


U.S.A. 


NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
1000 East Bell Road 

Phoenix, AZ 85022 

(1-602) 867-6100 


SALES COVERAGE BY STATE 


ALABAMA 
Huntsville - (205) 533-5995 


ARIZONA 
Phoenix - (602) 867-6217 


CALIFORNIA 
Santa Ana - (714) 957-6018 
San Jose - (408) 452-8585 


COLORADO 
Boulder (303) 449-9000 ; 


ILLINOIS 
Schaumburg - (708) 517-1890 


INDIANA 
Kokomo - (317) 459-4700 


MASSACHUSETTS 
Lincoln - (617) 259-0300 


MICHIGAN 
Livonia - (313) 462-4030 


NEW JERSEY 
Voorhees - (609) 772-6222 


NEW YORK 
Poughkeepsie - (914) 454-8813 


NORTH CAROLINA 
Raleigh - (919) 787-6555 


TEXAS 
Carrollton - (214) 466-8844 


FOR RF AND MICROWAVE 
POWER TRANSISTORS CON- 
TACT 

THE FOLLOWING REGIONAL 
OFFICE IN THE U.S.A. 


PENNSYLVANIA 
Montgomeryville - (215) 362-8500 


ASIA / PACIFIC 


AUSTRALIA 


NSW 2027 EDGECLIFF 

Suite 211, Edgecliff centre 
203-233, New South Head Road 
Tel (61-2) 327 39 22 

Telex 071 126911 TCAUS 
Telefax (61-2) 327 61 76 


HONG KONG 


WANCHAI 

22nd Floor - Hopewell centre 
183 Queen's Road East 

Tel (852-5) 8615788 

Telex 60955 ESGIES HX 
Telefax (852-5) 8656589 


INDIA 


NEW DELHI 110001 
LiasonOffice 

62, Upper Ground Floor 
World Trade Centre 
Barakhamba Lane 

Tel (91-11) 3715191 
Telex 031-66816 STMI IN 
Telefax (91-11) 3715192 


MALAYSIA 


PULAU PINANG 10400 

4th Floor - Suite 4-03 

Bangunan FOP-123D Jalan Anson 
Te! (04) 379735 

Telefax (04) 379816 


KOREA 


SEOUL 121 

8th floor Shinwon Building 
823-14, Yuksam-Dong 
Kang-Nam-Gu 

Tel (82-2) 553-0399 
Telex SGSKOR K29998 
Telefax (82-2) 552-1051 


SINGAPORE 


SINGAPORE 2056 

28 Ang Mo Kio - Industrial Park 2 
Tel (65) 4821411 

Telex RS 55201 ESGIES 

Telefax (65) 4820240 


TAIWAN 


TAIPEI 

12th Floor 

571, Tun Hua South Road 
Tel (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 


SALES OFFICES 


JAPAN 


TOKYO 108 

Nisseki - Takanawa Bid 4F 
2-18-10 Takanawa 
Minato-Ku 

Tel (81-3) 3280-4121 
Telefax (81-3) 3280-4131 


Information furnished is believed to be accurate and reliable. However, S€S-THOMSON Microelectronics assumes no responsibility for the 
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No 
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specification mentioned 
In this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied. 
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